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few years, it has become apparent to many 
defense planners that the present conceptual 
approach to defining the requirement for U.S. 
defense industrial preparedness is ripe for 
rethinking. In this article, the author details the 
practical considerations that demand such a re¬ 
thinking, proposes a new concept of defense 
industrial preparedness planning for considera¬ 
tion, and calls for a recommitment of people and 
resources to tackle this serious national security 
problem. 

The delivery of a perfect military aircraft is a 
manufacturing milestone. In this article, the 
author describes the major management tech¬ 
niques used to produce a perfect F-16 and ex¬ 
plains why such an accomplishment can be dif¬ 
ficult to repeat. He also recommends additional 
methods to enhance minimal-defect aircraft pro¬ 
duction. 

Reliable and abundant energy resources are 
vital to the Department of Defense. This article 
highlights some successful local conservation 
programs, discusses management techniques 
useful (n motivating people to conserve, and pro¬ 
poses a model program to help Defense installa¬ 
tions get the most out of energy resources. 

Understanding of the real capabilities of U.S. 
Reserve forces has been obscured by generatlza- 
tions that fail to consider important differences 
among major components of the Reserve forces. 
In this article, the author emphasizes the need to 
realistically analyze, evaluate, and represent the 
strengths, requirements, and shortfalls of our 
Reserve units. 


28 Aciive-force perceptions of the Air Reserve 

Major Gerald D. Balt, USAER 
and 
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To Insure that Air Reserve forces are effectively 
employed, Air Force planners need accurate Infor¬ 
mation concerning their availability and capabil¬ 
ity, In this article, the authors review the results 
of a survey of active-force officers’ perceptions of 
the Air Reserves and consider how such percep¬ 
tions might Influence use of the Reserve forces. 
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Upgrading reserve readiness in the eighties 

Colonel Wilfred L Ebel, USAR 

Over the last two decades, major improvements 
have been made in Reserve forces' readiness 
capabilities. In this article, the author stresses 
that the integral role of the Reserves In the total- 
force policy and the threat of the Warsaw Pact 
require that the Reserve forces be prepared to par¬ 
ticipate In the earliest phase of any conflict. 
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in the Seiected Reserve 
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and 

James M. McGovern 

Reducing unprogrammed losses is essential to 
Increasing the strength and readiness of the 
Selected Reserves. In this article, the authors 
report on research undertaken to identify factors 
which influence attrition and retention In the 
Army Reserve and Army National Guard. Data 
Indicate that external factors, especially the 
attitudes of spouses, are major determinants of 
retention. 
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Chalienge of the eighties: 
equipping the Guard and Reserve 

Captein P. E. Smith, USN 

Adequately equipping the Reserve forces is a 
longstanding problem with potentially serious 
national security ramifications. In this article, the 
author presents a historical perspective on this 
issue and stresses the need to formulate coher¬ 
ent and rational programs for equipping the Re¬ 
serves to meet the needs of the t980s. 
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Pay and the Army Seiected Reserve 
reeniistment decision 

David W, Grissmer 
and 

JohnR. Lllleyll 

Four successive years of declining Army 
Selected Reserve strength in the mid-1970s 
caused a deterioration in readiness that en¬ 
dangered the all-volunteer concept. The research 
summarized in this article suggests that the 
effects of direct pay incentives on Reserve re- 
enlistments are smaller than previously estimated 
and that nonmonetary factors strongly Influence 
the reenlistment decision. 
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that industrial base revitalization is an agreed specification of the basic requirement or mobilization scenario 
against which our base improvement plans can be designed. Several of the many plausible mobilization scenarios 
imply very different decisions on specific issues—for example, the production capacity (and thus indirectly the 
expansion potential) to be created for a specific new weapon system, or whether a certain opportunity to improve 
the responsiveness of a specific production process justifies the cost. 

This article presents one senior Defense official’s concept of how the requirement for industrial preparedness 
planning should be specified. It is not the official DoD position on this crucial issue. Other senior Defense officials 
have other ideas. Future Issues of DMJ can be expected to present one or more of those counter views in the inter¬ 
est of furthering the dialogue on this Important issue. 

Meanwhile, this dialogue should not be interpreted as a diminution of the Department's determination to press 
the various technical solutions now being Implemented for generic production-base deficiencies. 

These measures, which Include such elements as lead-time reduction, productivity Improvement, Incentives for 
capital Investment, and materials availability, offer fundamental Improvement to the health of the base; their imple¬ 
mentation Is required regardless of the eventual resolution of the larger planning Issues treated In the article. 


S ustainability and industrial preparedness arc 
obviously closely related. In fact, industrial 
preparedness is just one key clement of sustain¬ 
ability. This broad issue of sustainability—that is, 
the conflict duration for which the Department of 
Defense should design its combat and .support 
forces and size its support resources—has been a 
contentious issue within DoD for nearly a decade. 
Although the Reagan Administration has not yet 
had time to seek a consensus within the govern¬ 
ment on the specific level of combat sustainability 
that should be sought, it has made it clear that our 
combat forces must be provided more staying 
power than they now possess or have programmed. 
Nevertheless, there remains wide disagreement 
about the relevance of U.S. defense industrial pre¬ 
paredness in the types of combat scenarios that it 
appears DoD must prepare for. 

It is abundantly clear that the world has changed 
enough in the last decade to precipitate a rethink¬ 
ing of the utility of, as well as the approach to, 
defense industrial preparedness. That rethinking 
must lead away from the idea of anticipating the 
right conflict scenario and attempting to design our 
industrial preparedness program to respond to that 
specific scenario; instead, it should lead towards 
planning and preparing for galvanizing the base for 
dealing with threats and provocations short of ac¬ 
tual conflict. Fred C. Ikle, the Under Secretary of 
Defense for Policy, has referred to this capability 


as essentia! “defense expansion capability.” How¬ 
ever, even if we can shift the approach, there are 
reasons why any industrial preparedness program 
will be difficult. 

First, modern technology has fundamentaliy 
changed the scope of the industrial preparedness 
problem and the avenues that offer some promise 
for solutions. Vastly increased weapon system 
sophistication and complexity have had a major 
impact on the production-base capacity and 
responsiveness that we can afford to acquire. To il¬ 
lustrate, let’s say that one turns the clock back and 
defines as a baseline the set of production facilities, 
capital equipment, subcontractor capacities, net¬ 
work of subordinate vendors, etc., that could pro¬ 
duce five F-15s per month in peacetime most effi¬ 
ciently. By definition, we would have a base with 
very little slack capacity and limited capability to 
accelerate. If we then, alternatively, specified that 
we wanted the capability to accelerate production 
from 5 to 25 per month within 12 months of the 
decision, we could demonstrate that the cheapest 
solution would entail a substantial incremental cost 
above the baseline. 

Second, even if we were willing to pay the finan¬ 
cial cost of a highly responsive production base— 
with substantial peacetime slack capacity—we 
would still confront a planning, management, and 
information-handling task of staggering propor¬ 
tions. Production of a single major system such as 





another. Moreover, different divisions of the same 
company can be prime contractors and subcontrac¬ 
tors simultaneously. There may be as many as five 
tiers of subcontractors. The first-tier subcontractor 
would typically produce major assemblies (for ex¬ 
ample, avionics or fire control); the second tier, 
“black boxes” or subassemblies such as a landing 
gear assembly; and so on through the lowest tier, 
which would provide raw materials. Of course, 
problems encountered at any level of the hierarchy 
reverberate throughout the entire system. 

For example, the F-15 program involves about 
300 major subcontractors on the first tier, with the 
total number of firms involved at all levels in the 
thousands. While the government’s visibility and 
control over the prime contractors and, to a lesser 
extent, the first-level subcontractors is significant, 
keeping track of all of the lower-tier firms involved 
in producing several thousand items presents a for¬ 
midable information-handling task. It is probably 
not an exaggeration to say that the planning task, if 
DoD chose to “manage” that process, would be at 
least as complex as the effort to put a man on the 
moon. Indeed, in many very important ways, the 
industrial mobilization planning problem in 
today’s high-technology world is probably much 
more complicated than that space program. 

Although we presently have some surge capabil¬ 
ity in our aircraft production base, it exists only 
because we have been producing several types of 
aircraft at rates well below those for which the 
plant capacities were sized, largely because of past 
budget constraints. Thus, that slack capacity and 
expansion potential is largely accident and hardly 
the product of any rational, coherent plan. 

Third, at the same time that technology is reduc¬ 
ing the production-base acceleration capability that 
it is feasible to acquire and maintain, similar tech¬ 
nology advances are vastly compressing the time 
within which conllict can break out, expand, and 
possibly proceed to a decisive outcome. 

Fourth, modern weapon systems and their sup¬ 
porting equipment are so expensive that DoD has 
followed a policy of not even attempting to buy 
war reserves—that is, combat attrition replace- 


as attrition fillers for later use m a conltict. 

Similarly, the price of a weck’.s worth of combat 
attrition replacement equipmem lor an Army divi¬ 
sion is becoming so enormous that a .similar 
practice may develop in this area. The cost of land- 
force combat equipment—for example, $2.7- 
millioii tanks—.seems to be moving tis inexorably 
toward the practice of providing litlle or no war 
reserve eciuipmcnt for the ground forces cither. 
Although 1 think this practice is unwise, it is 
understandable. Within past limited budgets, DoD 
could do little more than create and equip tlic com¬ 
bat force structure. Because of the critical impor¬ 
tance of the first days of a war in Huropc, DoD 
moved to incrca.se its D-Day, in-thealcr, coiubat- 
forcc structure through a program to iirc-po.sitiou 
equipment in Europe. This Pre-positiouing Of 
Materiel Configured in Unit Sots, known as Ihc 
POMCUS program, conqictes with war reserve 
equipment needs for available equipment and new 
procurement funding. In recent years, filling 
POMCUS has been given a higher priority than has 
the building of war reserve stockpiles. As a result, 
we have major void.s in our required war reserves 
of combat eqtiipmeut. Bui within an expanding 
budget, there may he room to do both. 

Paradoxically, while funding for war reserve 
equipment all but vanished, greater munitions 
sophistication, effectiveness, and unit eo.sts dra¬ 
matically increased the expense of sustainability. 
For example, if one use.s the Army’s latest 
analytically derived consumption e.stimntcs for a 
hypothetical war in Europe, consumption of a 
representative mix of modern nuiuitions by a six- 
tube artillery battery of 155mm howitzers is 
estimated to cost about $4 million per week in the 
early stages of conflict and about $1.2 million per 
week in the sixth monlli. In comparison, the same 
battery firing today’s conventional high-explosive 
round at a rate consistent with intense periods of 
World War II and the Korean conflict would con¬ 
sume only about $500,000 per week. If one applied 
the modern munition consumption factors and 
costs to the U.S. force levels expected to be 
deployed in Europe, the cost of supporting our 



$1.7 billion in the sixth month. Hquipment losses 
on the modern battlefield arc also projected to be 
much higher than in previous wars. The projected 
loss rate of the M60 tank, for example, is more 
than eight times that experienced in World War 11. 

Fifth, international politics and strategy rein¬ 
force the pressures that have made significant in¬ 
vestments in industrial mobilization enhancement 
less appealing. Our North Atlantic Treaty Organi¬ 
zation allies’ clear and continuing disinterest in 
buying substantial conventional sustainability— 
presumably for fear, in their view, of undermining 
the West’s strategic nuclear deterrent—has acted as 
a very real and effective brake on any enthusiasm 
that might otherwise have been generated within 
U.S. defense circles for a major effort to increase 
our industrial mobilization capability for war. By 
1987, our stockpile of ammunition in Europe will 
be twice as large (expressed in days of combat con¬ 
sumption) as the goal to which the Allies have 
agreed, and many of the Allies have stated that 
they will not meet even this modest commitment. 
This large gap between U.S. sustainability and that 
of our Allies has made a further increase in sus¬ 
tainability difficult to sell in the Pentagon and to 
some parts of Congress. 

Sixth, frequent shifts in guidance from the Of¬ 
fice of the Secretary of Defense on industrial-base 
retention, modernization, new capacity sizing, and 
other aspects of industrial preparedness have made 
it impossible to develop a stable policy in this area. 
Several previous defense secretaries made those 
changes in an attempt to keep the guidance for 
industrial preparedness logically consistent with 
the strategic thinking that underlay the design of 
defense combat forces and the support they would 
need in the conflict scenarios they believed we must 
be prepared for. For example, after President 
Nixon’s visit to the People’s Republic of China and 
subsequent improved relations between the two na¬ 
tions, the then-secretary of defense’s planning and 
programming guidance to the military services was 
changed to assume that any attack by North Korea 
on South Korea would not actively involve the 
Chinese. In turn, the intelligence community esti¬ 
mated that, given the North Korean-South Korean 


ground and air forces had previously been hypoth¬ 
esized and used as the basis for sizing the U.S. 
industrial base as part of a “D-to-P”' computa¬ 
tion, DoD was driven by an assessment of changing 
world conditions to assume that: the U.S. and 
South Korea were unlikely to face the Chinese in a 
Northeast Asia conflict; substantial additional 
U.S. ground forces were unlikely to be required for 
a defense of South Korea; and any defense of 
South Korea was unlikely to be protracted. The 
result was that the revised Northeast Asia scenario 
no longer offered a plausible basis for a “D-to-P” 
requirements computation or the basis for sizing 
the production base. 

The combination of the above six factors means 
that: 

• While the high cost of sustainability makes us 
more and more penurious about the conflict dura¬ 
tion for which we are willing to buy war reserves, 
technological complexity is stretching out produc¬ 
tion-base response times. 

• As a result, if our planning must assume that a 
major war breaks out with little warning, we see 
that the time gap continues to widen between the 
likely exhaustion of our war reserves and the point 
when we could expect expanded output from our 
production base. 

• The attitude of our NATO allies and the lack 
of stable policy guidance complicates efforts to 
deal with this situation logically; therefore, invest¬ 
ment in industrial mobilization enhancemem to 
support a major conflict scenario has come to be 
viewed as too expensive and difficult. 

Although it will continue to be very difficult to 
defend in program and budget reviews the sizeable 
resources that would be required to create a broad 
and responsive defense industrial base for a con¬ 
flict scenario, we do have serious deficiencies in the 
industrial base that must be addressed. Moreover, I 

’ “D-/ 0 -P” refers 10 a planning concept under which one 
cotnpu/es (he quaniity of war reserves (e.g., of a inunidon or 
equipment item) that niusi be in inventory on D-Oay in order 
to fill (he gap between wartime consumption rate and produc¬ 
tion rate, out to the point (P-Day) when (he production rote 
couid be expanded to match or exceed the consumption rate. 
This concept often involves some trade-off analysis that seeks 
the leosl-cosl mix 0 war reserves and produciton-buse res on- 



^^jtvites an adequate U.S. peacetime deien.se 
' <:>sture. By this, I mean n set of circumstnncc.s that 
the President, the defense leadership, tlic 
^oi'>S>'css, and the American people to conclude 
tlien-curreni defense force levels must be in- 
^j-eased .substantially and immediately, and leaves 
j-liem willing to pay the bill that entail.s. Wc have 
iust seen, in the Reagan Administration’s sizeable 
increases in the Carter Adininistration’.s FY 1981 
r^Y 1982 defense budget requests, evidence that 
perceptions of need can change substantially and 
0 UickIy* Although this change was precii)itaied by 
3 change in Admimstration.s and a cleterioration in 
VH/orld conditions, even more substantial increases 
in defense spending might be occasioned by a drn- 
worsening of world tensions short of war— 
fot example, a Soviet invasion of Poland. 

"There is some historical evidence to support the 
contention that such a shift in thinking short of 
vv£ir is conceivable. For example, in response to the 
w&r in Europe in 1939-41, but prior to the attack 
on Pearl Harbor, the U.S. defense budget grew 
ten fold within about two years. And the threefold 
expansion in the U.S. defense budget after ihcout- 
t>reak of the Korean War was primurily designed to 
improve our global military strength; only second¬ 
arily was it meant to strengthen our forces in 
Korea. Another example is President Kennedy’s 
directed build-up in response to the i96l Berlin 


crisis. 

It seems clear that some major crisis might again 
occur that might spur the U.S. to expand defense 
production dramatically. In such a crisis it might 
'Veil be vital that the expansion be accomplished 
Quickly—within two to three years rather than 
£»fter a four- to six-year delay. Herman Kahn has 
speculated for some years about the plausibility of 
^ mobilization competition between the United 
Stales and the Soviet Union tliat would run its 
^pUrse to a decisive conclusion without a shot beiim 
t*red.’ 


^ Onforiunaiely, if a rapid change in the world 
suddenly made 12-15 percent of the U.S. 
product—rather than today’s 5-6 




^^3 

ir,- 




for example, Hudson fnsdduc Research Repon 
"Teefino/oe'ea Reai ir(>inrn/s: nf MnmtlTnUrx . 


not be able to prouiice uu tu u (piicKiy even ii v 
did. 'riiiis, wc should .sliifl otir focus on iiuhi.siri 
prciniredncjis planning to thinking out in advair 
what kinci.s of cineigciicy peaceiiinc I'orco c.xpn: 
sions we might want under various eiiciunstancc 
We .sliouicl then (letennine whai wc .sliould < 
about today’s industrial base and tlic factors ih 
influence it so lhat wc could e.xecutc stich a for 
cxpnii.sion tpiickly, efficiently, and cohcrciul 
This essential ingrcclieni of <)i)Ji'c{i\v\ I'l 

industrial ba.se rcspon.sivcne.s.s lui.s bet'n luissii 
from most of the aiguiiieni.s for an iiupiovi 
defense industrial capability. 

This tipproacli rc(|tiircs iliat wo rcoriciu i: 
(lu.strial picparednes.s planning to address a vc 
different problciu: wliul kind of planning do v 
do, what klnd.s of investments do we make, aiul 
whai total cosl over the next ’ 1 ' years if, at lire ei 
of tliose ‘V years, wc want to he al)le to expar 
eomponcnt.s A, B, ami C of our conibai forces I 
fractions G, M, and I, lespcctively, within Z year 
For examine, if wc want to be capable five yea 
from now of expanding from 16 to 24 fill 
equipped, active Army divisions within two year 
what actions must be taken now’? What faeililii 
must bo built? What critical nuiicrinis must I 
stockpiled? How do ihc.se answers change if T 
tlivcc or seven years rather tlnni five years'? llo 
small does T have to gel before we would have i 
say wc catmol get that eapuhiiily at lime ' 1 ’ wilhl 
any remotely feasible resource levels'? Alllioug 
this new stulcmcnl of the problem is ineredib 
complieated in itself, in some ways it is simpli 
than the approach of planning industrial preparci 
ness against a specific conflict .scenurio. Al leu 
with iliis new nppvouch, one docs not have to gue: 
at combat attrition and coasnniplion vales. 

Let’s illustrate this idea a little less abstrnctb 
Every three years or .so a planning giou)> eonipri; 
ing representatives from the Secretary of Defense 
staff and the Joint Chiefs of Staff conkl look, sa; 
five years ahead and ask: “If, in re.spon.se to son 
unforeseen emergency .short of war, the FY 198 
defense program were to he increased by, for e; 
ample, 50 percent above Ihc level in the current! 

aOnrO ed nroomm Tnr Mirlonlc m 


focus ail the growth on general-purpose forces. For 
each major force-expansion strategy, this planning 
group, through a process of iterative, aggregate 
analysis and argumentation, would establish the 
relative magnitudes of the force expansion desired 
in the various components of our defense capabil¬ 
ity: heavy ground forces, light ground forcc.s, stra¬ 
tegic airlift, fast sealift, sophisticated (high-threat) 
air-superiority fighters, close-air-support attack 
aircraft, etc. These objectives would be described 
in terms of the percent force expansion by force or 
weapon type desired per year, for example, for the 
three years beginning in FY 1987. 

In turn, the appropriate offices would determine 
the specific production expansion schedule, by 
weapon system, that would be required to meet 
those force-expansion objectives. Those specific 
production buildup schedules would become tar¬ 
gets. Requests for proposals for production of new 
systems would specify an expansion capability re¬ 
quired to meet these targets. Consideration could 
be given to producing some items whose inven¬ 
tories exceed our short-term goals in order to keep 
the production base “warm,” shortening the lead 
time for expansion. Wc would then evaluate other 
alternatives for meeting those schedules and would 
consider policies and decisions on such things as 
building and then laying away production facili¬ 
ties, purchasing item-peculiar tooling for stockpil¬ 
ing, and stockpiling long-lead-time components. 
The Office of the Secretary of Defense would work 
with the military services to ensure that acquisition 
policies, facilitization decisions in FY 1983 and on, 
and other policy and program decisions influencing 
industrial base response were designed to acquire 
the necessary production base expansion capability 
by no later than FY 1987. 

In order to increase the stability of the process, 
the planning cycle, including the setting of force- 
expansion objectives, would be repeated no more 
often than once every three years. This specific in¬ 
dustrial preparedness planning process should be a 

’ For example, during informat discussions among Kahn, 
Dr. Wiltiafu Perry, Dr. Richard Danzig et at., in Dr. Perry’s 
office in 1980. 


of the Under Secretary of Defense for Policy) 
staffed with a dozen or so talented defense policy 
and program analysts and economists. This is not a 
criticism of the people in the Office of the 
Secretary of Defense and elsewhere who have been 
trying to grapple with this problem in the past. 
However, 1 think they would be the first to admit 
that, they have not had adequate numbers of people 
with the proper analytical skills and talents to ad¬ 
dress the problem at hand. This office might in 
some ways closely resemble the Defense Mobiliza¬ 
tion Policy Office that Herman Kahn has ad¬ 
vocated.* However, I would envision their task to 
be more systematic and structured than some of 
Kahn’s descriptions of his proposal would imply. 

These high-quality staff resources are obviously 
necessary for any successful attack on this prob¬ 
lem, but they are far from sufficient. The single, 
absolutely essential ingredient is a statement from 
the most senior level of the Defense Department of 
the objectives of the defense industrial prepared¬ 
ness program, and a real commitment to dedicate 
the time, staff talent, and defense program 
resources to make it happen. Not to take this step 
would mean that we would continue to have an in¬ 
adequate industrial base. BMd 
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Micromanaging the perfect aircra 


By DORSEY J. TALLEY 


Management's emphasis on provi 
design and manufacturing contr 
systems contributed significant 
\ to the consistent recoi 
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acceptea aeuvery or a peneci r-io muiuroie 
fighter aircraft from General Dynamics’ Fort 
Worth manufacturing division. After a rigorous 
series of ground and airborne tests and inspections, 
contractor and government acceptance teams 
found the aircraft free of even minor defects. The 
significance of the event was enormous. Never 
before had a military aircraft of such complexity 
attained this level of acceptance. 

This F-16 was not a prototype or uniquely 
manufactured model. U was a routine production 
aircraft containing many major components manu¬ 
factured and delivered by General Dynamics’ 
European co-producers. The manufacture of the 
aircraft was marked by the same processes, stan¬ 
dards, quality requirements, and schedule demands 
imposed upon all F-16 production models. The air¬ 
craft was different only in that it was perfect, that 
is, it displayed no discrepancies during the com¬ 
pany test flight, no discrepancies during the Air 
Force acceptance test flight, no discrepancies dur¬ 
ing the Tactical Air Command ferry flight to the 
aircraft’s destination, and zero discrepancies on 
the intensive receiving inspection at Hill Air Force 
Base, Utah. 

For General Dynamics, its co-producers, sup¬ 
pliers, vendors, and the accepting government 
agencies, this delivery was an aircraft manufactur¬ 
ing milestone. They realized that attaining this 
degree of excellence would prove a difficult act to 
follow. 

In subsequent months, however, responsible 
systems management made possible some suitable 
encores. Although delivery of another perfect air¬ 
craft did not soon follow, the contractor, sup¬ 
pliers, co-producers, and accepting government 
agencies did produce an impressive number of 
zero-defects aircraft (see figure on p. iO). Although 
some problems were apparent during contractor- 
government test flights, the aircraft were pro¬ 
nounced defect-free upon inspection at their 
delivery sites. By December 1980, 67 zero-defects 
aircraft had been delivered. Of those, 23 were pro¬ 
duced consecutively. In addition, 57 other deliv¬ 
ered aircraft displayed only minor discrepancies. 

None of this happened by chance. Manage- 

mpnf'e rtn nrnv/pn Hpcian nnH mnniifflf*. 


sysierns lo minimsze eiiu-iicni ucucicjicics m me 
F-16 production program. These were principally 
in the areas of defect visibility, corrective action, 
and configuration verification. 

Early detection of defects, which allows a 
manufacturer to define adverse trends and identify 
root causes, is mandatory in controlling the pro¬ 
duction quality of any sophisticated weapons 
system. Production of the F-16 requires more than 
19,000 parts, 23,000 operations, and 100 special 
processes. Monitoring such a production process 
requires the most accurate, high-speed defect anal¬ 
ysis program available. The program developed at 
Air Force Plant Four (General Dynamics’ Fort 
Worth division) is meeting this need. Early detec¬ 
tion of potential or real-time hardware deficiencies 
allows prompt preventive and corrective action. 
Similarly, daily monitoring for adverse or repet¬ 
itive defect trends promotes quicker response in 
identifying the primary causes and correcting the 
problems. 

Genera] Dynamics’ management system for de¬ 
fect visibility incorporates a completely com¬ 
puterized program for recording and displaying 
defects as they occur anywhere in the manufactur¬ 
ing facility. Strategically located data-input and 
print-out terminals provide instant access for 
analysis, tracking, and closure purposes. In addi¬ 
tion, an elaborate defect coding process offers 
immediate identification and recall by defect code, 
type, aircraft, assembly, component, work station, 
or any combination of these elements. Up to one 
year of historical data on a defect can be quickly 
retrieved from the computer, and older data can be 
obtained from company archives. As a result, 
everyone from the floor inspector to top manage¬ 
ment has almost instant information on outstand¬ 
ing and corrected hardware defects. 

The Air Force Plant Representatives’ Office was 
also successful in collecting more detailed data on 
deficiencies detected at the field level. Originally, 
technical orders required only that the field report 
major and critical aircraft defects. The Air Force 
Plant Representatives’ Quality Assurance Office 
and Headquarters Tactical Air Command rewrote, 
streamlined, and compiled these requirements into 
a nn .ra i e 'nstriic io hie 1 


M/cfomanasf/ng ffie f)erfect aircraft 


tiated the revised requiremenis with individual Air 
Force bases, and thereafter defect reports began 
flowing back to the plant for immediate preventive 
action. The benefits of increased input from the 


field were reflected in a lower defect trend. 

A second key management system is General 
Dynamics’ corrective action program. This systet^i 
prioritizes defects by segregating significant defj^ 
ciencics for concentrated analysis and correctioj^ 
and deferring minor ones for collective analyst^ 
and resolution. Defects qualify for concentratecj 
analysis and correction if they are selected at Marr^ 
agement Material Review Board or Air Forc^ 
Quality Assurance Office request, affect pro, 
ducibility, exceed established norms or standar<;j 
repair limits, or result in high-dollar scrap or high_ 
dollar rework or repair. 

Corrective-action specialists review defects 
these categories to determine cause, assign respon. 
sibility for correction, review and approve correc¬ 
tive action, and obtain AFQAO concurrence. The 
assignee then directs correction of the problem, en¬ 
sures timely correction, and records the results. 

Defects designated by the Management Material 




The quality of production of the Air Force’s F-16 



Between October 1978 and December 1980, 67 ol those aircraft were pronounced defeot-hee 

General Dynamics’ Fort Worth division produced and 57 others displayed no more than four minor 
178 F-16s. Upon inspection at their delivery sites, discrepancies. 
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for resolution. This board, comprised of General 
Dynamics managers and government represent¬ 
atives, is responsible for overseeing the entire non- 
conforming material and corrective action system. 
The corrective action assignees handle less critical 
defects at the factory floor level. Minor defects arc 
also monitored at the office level to identify the 
corrective action needed and to advise management 
of the slatu.s of that action. When such defects 
become repetitive or otherwise impact cost and 
schedule.s, they arc rea.sscssed and management is 
advised. 

The corrective action system includes a final 
review of each action taken to assure that the 
prescribed solution is effective. If it is not, the ac¬ 
tion is referred to the Corrective Action Board for 
prompt, upper-level resolution. The number of re¬ 
jections per aircraft provides some measure of 
system success. The current 5 production aircraft 
averaged 75 rejections per ship; the first 5 averaged 
395 per ship. 

Perhaps the key element in achieving minimal 
defect deliveries has been the General Dynamics- 
AFPRO approach to customer liaison. Talking to 
the user has been a fundamental management con¬ 
cept since the program began. Familiarizing Air 
Force maintenance personnel with F-16 manufac¬ 
turing and assembly techniques has opened new 
channels of communication which are helping the 
manufacturers to produce a better aircraft. 

The Tactical Air Command’s Crew Chief Pro¬ 
gram is one example of the success of this ap¬ 
proach. Under this program, crew chiefs receive 
orientation at the manufacturing facility 7-10 days 
prior to aircraft delivery. This orientation includes 
a plant tour that begins with initial raw stock ma¬ 
chining operations and proceeds through each ma¬ 
jor assembly phase leading to aircraft completion. 
The tour gives the crew chief a detailed overview of 
aircraft production and processing operations. 

At the point of final assembly, before access 
panels are in place, the crew chief observes a 
thorough aircraft inspection. He also sees the 
system in operation, including setup and activation 
of required support equipment, and receives a 
briefing on the system’s functional components 


test and checkout steps necessary to qualify the 
completed aircraft for flight. 

Both user and manufacturer benefit from this 
orientation program. The crew chief gains a more 
thorough, haiids-on familiarity with the F-16 than 
any presentations or classroom courses could pro¬ 
vide. He also is able to share his knowledge with 


Eariy detection of defects, 
which allows a manufacturer to 
define adverse trends and iden¬ 
tify root causes, is mandatory 
in controlling the production 
quality of any sophisticated 
weapons system. 


other u.ser echelons. Similarly, the production team 
is able to belter appreciate customer needs, ranging 
from routine maintenance and servicing to on-line 
operational requirements. 

These exchanges also have great potential for im¬ 
proving design, manufacturing, and quality 
criteria. So successful has the AFPRO crew chief 
program been that General Dynamics and AFPRO 
are negotiating an expanded program that would 
reach other Air Force user facilities. 

Configuration verification has also been an ef¬ 
fective management tool in producing defect-free 
F-16s. It is a computerized system that tracks and 
verifies installation of engineering changes, and it 
is totally compatible with co-producer .systems. 
The success of this system led NATO offices to use 
it as a model in developing their own configuration 
verification specifications. 

Other management systems were also important 
in making a defect-free F-16 possible. They in¬ 
cluded an emphasis on aircraft maintainability 
early in the design process; computerized planning 
operations; heavy government and contractor em¬ 
phasis on advanced manufacturing technology pro¬ 
grams; and ongoing review, update, and streamlin¬ 
ing of inspection operations. 



team at Air Force Plant Four was able to better 
understand how they achieved a perfect airplane. 
Though they were not able to retrace the exact se¬ 
quence of steps that resulted in the perfect aircraft, 
they were able to discover some clues in other pro¬ 


level. 

• A successful cost reduction and employee sug¬ 
gestion program, which was responsible for nn- 
proving aircraft quality while at the same time 
reducing manufacturing costs. 

• A system of open communications and brief¬ 
ings that kept personnel aware of production prog¬ 
ress and promoted team spirit. 

• A product di.scipline program that allowed 
employees to share responsibility for monitoring 
production operations in individual work areas. 

These and other programs to encourage excel¬ 
lence were the product of a single managemem 
philo.sophy, perhaps best expressed by General 
Dynamics’ Fort Worth manager of Quality Con¬ 
trol-Field Operations: “We must remember not to 
be satisfied. Early in the program we visited the us¬ 
ing commands to find out how we could give them 



lenancc workers in the mechanical and electrical 
shops. We’re still talking, learning, and com¬ 
municating with them and our own team to keep 
on improving the product. We will continue to im¬ 
prove it as long as we’re not satisfied—and we’re 
not satisfied yet.” 

Ill keeping with this philosophy, General 
Dynamics’ Fort Worth contractor and government 
agencies continue to look for ways to improve pro¬ 
duction in many areas. For example: 

• Inspection systems and techniques are con¬ 
tinually under review in an effort to make them 
more economical and effective. Joint quality and 
manufacturing technology studies are under way to 
determine the feasibility of introducing new tech¬ 
niques and additional automated inspection equip¬ 
ment. 

• Customer and co-producer liaison is being 
streamlined through an improved one-time inspec¬ 
tion procedure and material survey system. The Air 
Force Plant Representatives’ Office plans to nego¬ 
tiate more detailed aircraft inspection requirements 
at other facilities, and expanded crew-chief orien¬ 
tation also promises improved liaison capabilities. 

• Expanded product visibility is being sought 
through evaluation of the latest gains in computer 
technology. Voice data inputs, optical scanning, 
and system reviews by outside consultants are some 
of the methods being considered to achieve more 



Though improved management techniques are 
important, the General Dynamics’ Fort Worth 
team realizes that the current level of excellence is 
also the product of the people involved in the F-16 
program. They include suppliers, co-producers, 
government and General Dynamics’ Fort Worth 
employees. 

General Dynamics’ initial success with the F-16 
has strengthened the commitment of management 
and employees alike to increase the percentage of 
zero-defects aircraft deliveries. This commitment 
to excellence and a management philosophy of on¬ 
going improvements in production may be the key 
to producing the second perfect aircraft. 

Addendum 

On May 13, 1981, General Dynamics’ Fort 
Worth Division delivered a second perfect F--16 to 
the United States Air Force. Like its perfect prede¬ 
cessor, this production model F-16 met all per¬ 
formance standards without a single discrepancy. 
It was also a truly multinational aircraft. Though 
the plane was assembled in Fort Worth, its aft 
fuselage came from SONACA in Gosselies, Bel¬ 
gium; its wings were made by SABCA in Brussels, 
Belgium; and the vertical fin was manufactured by 
Per Udsen in Grenaa, Denmark. The numerous 
parts and subassemblies of the aircraft were manu¬ 
factured by several co-producers. 

Production of this second perfect aircraft was a 
source of pride for every menrber of the F-16 
multinational team and an additional incentive to 
continue tlieir pursuit of product excellence. SNJ 
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ceri with unscrupulous politicians and bureaucrats. 
Today, in the aftermath of the Iraq-Iran war, esca¬ 
lated oil prices, and a plethora of research and the 
resulting attention in the media, few doubt that 
energy consumption is a genuine problem of im¬ 
mense proportions. 

The implications of the situation for the Depart¬ 
ment of Defense are of similar proportions and re¬ 
quire serious attention. Every weapons system em¬ 
ployed by DoD consumes energy, and many have 
gargantuan appetites. In fact. Defense is the largest 
single energy user in the United States, consuming 
some 168 million barrels of oil each year. Without 
that oil, the military machine would become little 
more than the “pitiful, helpless giant” of legend. 

How lias DoD responded to this situation? 
Defense managers have moved along many fronts 
and tried a variety of approaches. This article will 
review recent progress toward solving the problem 
within DoD, offer some examples of conservation 
efforts that have succeeded (and some that have 
failed), and propo.se a model energy conservation 
program that can help Defense installations gel the 
most out of scarce energy resource.s. 

DoD has taken measures both to assure adequate 
fuel supplies for the future and to con.scrvc supplies 
already available. Our four-point supply assurance 
strategy involve.s the acquisition of secure domestic 
crude oil sources, the guaranteed purchase of syn¬ 
thetic fuels when commercially available later in 
this decade, simplification of petroleum procure¬ 
ment practices lo enable us lo compete better in the 
marketplace, and dcvclopmeni of regulatory pro¬ 
cedures that assure priority allocation of pciroleuni 
when fuel shortages threaten readiness. In addi¬ 
tion, we have improved our storage and siockage 
policies 10 ensure'lhai both reflect current energy 
realities. In cooperation with the Dcparimenl of 
Energy, DoD ha.s also demon.straled a number of 
renewable energy systems, including those that use 
solar energy, phoiovollaics, wind, biomass, geo¬ 
thermal, and fuel cells. 

On the conservation side, we have research and 
development efforts under way to di.scovcr alter¬ 
nate and more efficient methods for operating 
equipment and to improve the efficiency of aircraft 


All those efforts are essential and commendable 
and will result ultimately in more, and perhaps 
cheaper, rcadine.ss per unit of energy consumed. 
Mandatory reductions arc the final clement of 
DoD’s energy conservation program. The reduc¬ 
tions are, by necessity, broad brush, but very ex¬ 
plicit: a 20 percent per square foot reduction in 
energy consumption (expres.sed in BTUs) in ex¬ 
isting buildings and a 45 percent reduction in 
energy use per .square foot in new buildings by 
1985. The latter goal is primarily, but not exclusive¬ 
ly, a design problem for archilecis and engineers. 
The former—on which we will focus our atten¬ 
tion—is largely a problem in management. 

In selling the reduction goal for existing build¬ 
ings, DoD estimated that 60 percent of that goal, 
or 12 of the 20 percent savings directed, would re¬ 
quire central funding for retrofit projects. The 
department earmarked retrofit funds for the ener¬ 
gy conservation investment program to finance 
installation of insulation, weatlier stripping, storm 
windows, energy-efficient lighting, and other 
capital-intensive projects. The other 40 percent of 
the goal for existing buildings (8 of the 20 percent 
reduction mandated) was to be achieved through 
low-cost and no-cost measures at the local level. 

In the meanlimc, much evidence accumulated in 
both ilie public and private sectors that the 60-40 
split was much loo conservative. The author be¬ 
lieves that most local installations can achieve the 
full 20 percent reduction through low-cost and no- 
CO.SI conservation measures. But assuming for a 
moment that our initial 60-40 estimate was correct, 
we should now have accomplished all of the reduc¬ 
tions through low-cost and no-cost efforts, or 8 
percent, in addition to half the retrofit reductions, 
or 6 percent, for a total of 14 percent. Or, using a 
straight line projection of 2 percent per year since 
FY 1976, we should have reduced consumption by 
10 percent by the end of FY 1980. 

How have wc actually done? Overall, DoD is 
down 7.5 percent, with the individual service rec¬ 
ords as follows (The figures represent straight 
energy reductions, not BTUs per square foot; 
square footage data is under revision and currently 
unavailable.): 



• Air Force—down 11 percent. 

• USMC~up 0.3 percent. 

Why the shortfalls? On almost every base the 
author has visited during the past 18 months, 
energy conservation has not received the attention 
it deserves. There is an abundance of policy, but 
little enforcement and few incentives. Here arc 
some examples from my experience: 

• One base had posted a big sign strc.ssing 
energy conservation just in.side the main gate; on it 
were some figures indicating progress toward 
energy conservation goals. I was impressed until 1 
drove further and saw what looked like geysers— 
steam was coming out of the ground in every direc¬ 
tion. Base personnel told me that they just did not 
have enough money to repair all the steam leaks. 
But I wondered just how many debars were being 
wasted each year in energy venting to the 
atmosphere. 

• On another trip I was wailing for an aircraft 
and got to talking with a retired colonel who 
spends a good deal of time travelling space avail¬ 
able. He told me that he had yet to stay in a BOQ 
where the temperature in his room was comfort¬ 
able. It was always loo hot in the winter, usually 
above 80 degrees, he estimated. Though not loo in¬ 
terested in energy, he was annoyed at the discom¬ 
fort and the waste. 

• On another occasion, ai an air station on the 
east coast, I was chatting with an air crewman in 
one of the hangars; il was a very cold, predawn 
morning and 1 noticed a draft. Upon investigation, 
I found out ihai all the windows in the hangar had 
storm windows, but none had been calked and .so 
had huge gaps. The government had spent thou¬ 
sands of dollars on that retrofit job and were not 
getting a single benefit because the job had not 
been finished properly. 

• One final example illustrates some other prob¬ 
lems that can fru.strate conservation efforts. While 
ai an airbase, I asked an air crewman chief what he 
thought of energy conservation on the installation, 
and he passed along some interesting information. 
(Incidentally, the base had a good reputation for 
energy conservation.) He lold me about a hangar 
door which the crew had to leave open because a 


with the emphasis on turning out porch lights 
in the housing area. He had become an 
energy cynic, not a greatly endangered 
species in today’s world. 

Can we point to any successes lo offset ' 
these failures? Yes, in several instances, 
command-level personnel have demonstrated 
interest in and supported innovative pro¬ 
grams: , 

• Shemya Air Force Base, an outpost 
at the extreme end of the Aleutians, 








While House. Under the command oi i-t. Col. 
Richard J. Guerlin, Shemya reduced motor 
gasoline consumption by about 25 percent 
and diesel fuel by 49 percent during a spe¬ 
cial year-long program which empha¬ 
sized motor fuels as well as building 
energy. 

Personnel at Shemya look a 
^ _ number of specific steps to 



luel clliciency, encouraged people to walk or 
use mass transportation, assigned fuel quotas lo 
vehicle operators, stressed good maintenance, and 
removed extraneous material from auto trunks. In 
short, energy efficiency became a way of life for 
the airmen at Shemya, and its program shows that 
people can make enormous coniribulions when the 
right conditions are present. 

• Officials al Fort Bragg have instituted several 
mca.sure.s lo encourage conservation. Classes are 
conducted to acquaint troops with the cost of 
energy and what can be done to save. Inspection 
learns check for compliance with installation pol¬ 
icy, and cash awards are given to the highest-rated 
battalion and company. Next heating season, 
plastic temporary storm windows, a low-co.sl but 
effective measure, will be required on all barracks. 

• Al the Navy’s Pacific Coast SeaBce base, Pori 
Hucncme, California, the commanding officer 
acted on the axiom that the “highest technology is 
still dependent on the person closest to the 
switch.” Recognizing that retrofit monies were 
difficult-io-impossible to obtain in the short run. 
Port Hueneme decided to see how much energy it 
could save al the local level in one year. Base of¬ 
ficials designated the public works officer as energy 
conservalion officer, formed a board of senior 
managers from each department and tenant at the 
SeaBee Center, and appointed an energy manager 
for each building. The.se were working organiza¬ 
tions. They did not merely pay lip service, as the 
results—a 17.4 percent energy savings in 1980— 
attest. 

• Among many other .successes at the local level, 
two more examples will suggest something of the 
diversity of approaches to the problem. Capt. 
Jim McEvby initialed a particularly successful 
energy conservalion program for the base elemen¬ 
tary school al Little Rock AFB. His thinking was 
that grade school is a good place lo begin acquiring 
the conservalion ethic which is essential to the 
country’s energy future. At Scoil AFB, Col. 
Lavens Foils used a low-key, soft-sell approach to 
begin and support several worthwhile programs. 
“Black Thursday,” for example, was a gimmick, 
but a successful one, for minimizing energy use on 












and sustain ihe inomenium already achieved? A 
management system that motivates individuals is 
the key and also the challenge that DoD managers 
face. Before considering a model for energy con¬ 
servation programs, we therefore need to review 
some fundamentals about human motivation. 

Frederick Herzberg, who has done research in 
the field for a number of years,' categorizes the 
various elements that affect or are part of a 
person's job as either motivators or “hygiene fac¬ 
tors.” In the latter category he includes elements 
such as organizational policy, the work environ¬ 
ment, working relationships, and salary. Among 
motivators—elements that enhance or inhibit pro¬ 
ductivity—he lists opportunity for achievement, 
responsibility, and authority; recognition for 
accomplishments; the opportunity for personal 
growth on the job; and the challenge of the job 
itself. 

Herzberg emphasizes that the hygiene factors 
cannot motivate people to work, but their absence 
can demotivate people. Therefore, we as managers 
cannot ignore the hygiene factors, but we should 
not expect motivated employees just because we try 
to provide good working conditions, relationships, 
and pay. Our management systems must also offer 
opportunities for achievement, responsibility, and 
recognition, if we want something more than what 
Herzberg calls “movement” from employees. 
“Movement” describes those things people do 
merely because they arc told to, not out of any con¬ 
viction that those actions are most likely to pro¬ 
duce results. Though managers want initiative, 
creativity, commitment, and enthusiasrd, they 
often set up or maintain systems that rdlnforce 
“movement.” 

David McClellan is a Harvard professor, who, 
like Herzberg, has spent essentially his entire pro¬ 
fessional life examining motivation.* McClellan 


See, for example, his article enlilled ‘‘One More Time: 
How Do Von Motivate Employees?” Harvard Business 
Review, January-February 1968, pp. 53-62. 

' Among his articles on the subject are "•Achievement 
Motivation Can Be Developed,” Harvard Business Review, 
Novetnber-December 1965, pp. 6-16, 20-24, 118, and one writ¬ 
ten with David H. Burnham, “Power is the Great Motivator, ” 


concerned with prestige, status, and inflti 
others. Affiliation refers to rclationsi 
others—some people work most effect!' 
able to interact on a semipcrsonal basis 
leagues on the job. People motivated b; 
rnent do best when given goals that sir 
things belter, faster, or more efficiently.' 
performance feedback; specific, challeng 
clearcui standards of success; and person, 
sibility. Energy conservation is an acl 
goal. 

We have all three social motives wiili 
cording to McClellan, though in varying 
and even individuals respond differently 
ing upon the lime and circumstances. Bi 
us does have a motivational profile, wl 
cates our basic orientation, and, genei 
motive in the profile is stronger than the c 
Most successful managers, for example, a 
both power and achievement and low in a 

The profile, however, is not fixed and 
ble. If employees are low in achievemen 
ample, McClellan’s research has shown i 
agers can build up that motive. By set 
managerial system that provides well-dcfi 
and standards, clear lines of responsit 
authority, and a built-in mechanism for 
on performance and for recognition ol 
meni, manager.s have been able to siren 
achievement motive in their employee 
results are very reassuring because they su 
we do not have to accept low productivit 
actually change peoples’ work output in 
direction. However, the process is neithei 
rapid. It involves dealing with ingraine 
resistance to change, and low expectatioi 
sonal fulfillment. A management systei 
may well lake a year or more, but the 
greater productivity can be well worth l 

What do Herzberg’s and McClelland 
have to do with saving energy? A great c 
we realize that the challenge of energy cor 
during the next few years does not lie in 
of esoteric technology. Rather, it is a mat 
plementing and enforcing widely known : 
Reduction of energy consumption by 20 ] 
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known technology and at relatively little expense. 
Managers need only motivate their employees to 
use means already available. 

The author has heard many times in his travels 
that base A or installation B has done everything 
possible to achieve energy efficiency and that addi¬ 
tional savings are possible only through projects 
costing thousands of dollars. Such assertions are 
generally just not true. On virtually every base— 
even those that have already accomplished much— 
more remains to be done. DoD managers need to 
think in terms of creating an environment that will 
motivate employees to achieve energy conservation 
goals. Several of the examples di.scussed earlier 
demonstrate the real savings possible with an effec¬ 
tive management system focused on energy conser¬ 
vation. 

The figure on this page offers a model for an ef¬ 
fective energy conservation program. It is a two- 


pro lligatc energy habits and establish new, energy- 
responsible habits in their place. Though the engi¬ 
neers, who are addressing technological problems, 
require substantially more money, proper levels of 
funding are necessary for both. Even more critical 
to success at both levels, given a military environ¬ 
ment, is command support. 

Perhaps more easily overlooked, but nonetheless 
critical to the efforts of engineers and occupants 
alike, is metering. In the past, no doubt because of 
their cost, meters have been controversial, A com¬ 
mon argument against them is that they do not save 
any energy. This objection is narrowly accurate, of 
course, but by analogy, cash registers do not make 
money either. Yet who can imagine trying to run a 
department store williout them? Regardless of 
whether the store were making or losing money 
overall, no one would know precisely where the 
profits or losses were occurring. 

Meters serve much the same purpose as cash reg¬ 
isters, yet most base commanders arc trying to 
manage energy with master meters at the fence, 
which record gross consumption but do not specify 
where it is occurring. Work goes on, engineers 
retrofit buildings, employees are exhorted to save 
energy. But who is saving and who is wasting arc 
not known. A Navy utilities officer stated the prob¬ 
lem well: 

Building managers know that their consump¬ 
tion patterns are indetectable and can pro¬ 
crastinate, or even avoid, enacting energy 
conservation measures which arc necessary, 
but which may take time and effort, or he un¬ 
popular with other building occupants. 

Within DoD, the engineering part of the pro¬ 
posed model has received much attention, as have 
certain elements of the management portion— 
awareness activities, for example, and recognition 
efforts. The most glaring omissions in base energy 
con.servation programs have been in the area.s of 
data feedback and accountability, both of which 
depend upon metering to be fully effective. 

Giving all personnel information on how the in¬ 
stallation is performing overall is not nearly as ef¬ 
fective as furnishing data to a building’s occupants 
concerning their building’s record. An inverse rela- 







cupanis and their consumption patterns will en¬ 
hance energy conservation efforts. 

Accountability is impossible without meters. We 
can pul a person in charge of every building, but 
without finite data to measure his performance, we 
cannot hold him accountable. Meters allow us to 
recognize and reward the suceessful, encourage the 
laggards, and lake appropriate action against those 
who are clearly not making the proper effort. The 
competitive drive is keen in many Americans, and 
if comparative data on other buildings is available, 
data alone will motivate many people to conserve. 

The behavioral principles underlying the model, 
of course, are those of Herzberg and McClellan. 
The program depends upon Herzberg’s moti¬ 
vators—-rcsponsibilily, opportunity for achieve¬ 
ment and personal growth, the challenge of the 
job, and recognition for success—to stimulate peo¬ 
ple to conserve. Finding ways to use less energy is 
obviously a challenge, and accountability entails 
responsibility. By calling for specific goals and 
feedback on performance, the model provides op¬ 
portunity for achievement, and command atten¬ 
tion and recognition come with success. 

McClellan found that the achievement motive is 
critical to effectiveness in the workplace. By 
creating a climate that reinforces that motive and 
deemphasizes the power and affiliation motives, 
the model recognizes that energy conservation will 
only be accomplished through achievement-orient¬ 
ed behavior on the job. 

Achieving an effective energy conservation pro¬ 
gram is a matter of putting theory and research 
into practice. To implement the model, base or in¬ 
stallation commanders should take the following 
steps: 

• Vest clear-cut responsibility for each building 
on the base with one individual. 

• Meter every building as soon as possible (start 
with electrical meters), provide consumption data 
to the person responsible each month, and make 
sure each building’s occupants know how much 
energy their own and other buildings on the in¬ 
stallation use each month. 

• Survey every building to determine the ade¬ 
quacy of insulation, storm windows and doors, 


tion once baselines oi consumption have been 
established. 

• Review progress periodically in one-on-one 
meetings with responsible subordinates. 

• Hold the responsible people accountable, re¬ 
ward the faithful, and publicize succc.ss. 

• Set up a suggestion system which the ba.se 
commander reviews personally; ensure rapid deci¬ 
sions on suggestions. 

• Be seen—inspect success, check progress. 

• Establish an energy conservation training pro¬ 
gram for vehicle drivers. 

• Actively promote conservation—sponsor an 
“energy day,” for example, to educate people 
through literature and exhibits; have everyone 
weatherstrip their own windows on this day. 

By taking these and similar steps, we can not 
only meet our 20 percent reduction goal but also 
help overcome counterproductive elements in the 
entire management system. The.se elements thwart 
our efforts to make saving energy a way of life. 
Energy conservation seems to be one of those 
motherhood things that everyone is for in the 
abstract, but something that most hope their neigh¬ 
bors will do. With solid command support and 
committed leadership, that need not be true. Peo¬ 
ple can make enormous contributions to energy 
conservation, and managers can motivate them to 
enthusiastically support couservalion programs. 
That is our challenge. DJVjJ 


CAPTAIN ROBERT E. MUM FORD. JR., 
USN (Ret.) served us the assistant for energy con¬ 
servation in the Office of the Deputy Assistant 
Secretary of Defense (Energy, Environment and 
Safety) from August 1979 until July 1981. In that 
position, he vvos responsible for energy policies aj- 
fecting some 400,000 buildings and 2,000,000 
people in the Department of Defense. Captain 
Mumford is a graduate of the Army War College 
and holds a bachelor's degree from the University 
of Rochester and a master’s degree from the 
University of Colorado. 







I n 1973, the Department of Defense was con¬ 
fronted with two major new policies—the all¬ 
volunteer force and the total-force policy. Al¬ 
though those policies significantly challenged 
manpower management for the Reserve forces, to¬ 
day’s management initiatives are achieving impor¬ 
tant results in reversing the shortfalls in Reserve 
forces strength. Nonetheless, serious problems 
remain. 

Although the citizen-soldier concept is as old as 
the Republic, the total-force policy and the all- 
volunteer force have placed even greater reliance 
on the National Guard and Reserve than ever be¬ 
fore. Half of the nation’s combat power and two- 
thirds of its support capability are maintained in 
the Reserve forces. Simply staled, deterring our 
potential adversaries depends significantly on 
maintaining both the strength of these forces and 
providing a correct perception of this strength. 

Public discussion of the real capability of these 
forces has been obscured by overstatements or 
understatements concerning their strength prob¬ 
lems and by generalizations which fail to differen¬ 
tiate among the major components of the Reserve 
forces. Even within the Department of Defense, 
some mid-level management personnel draw erro¬ 
neous inferences about the entire Ready Reserve 
based on the severe decline in strength of the In¬ 
dividual Ready Reserve. A realistic analysis of the 
strength of the Reserve forces must examine and 
evaluate the individual Reserve elements. 

The Ready Reserve now has a strength of about 
1,300,000 personnel, with a personnel strength of 
units in the National Guard and Reserve of 
800,000. A fact often overlooked in public discus¬ 
sion is that these units train regularly and comprise 
a force that is bigger than the active armies of 
France and West Germany combined. 

The other major element of the Ready Reserve is 
the Individual Ready Reserve. Historically, the size 
of the IRR has been a function of the size of the ac¬ 


tive force, since individuals released from active 
service must remain in the IRR until the end of 
their six-year military service obligation. As large 
numbers of men were drafted during the Vietnam 
years, the IRR reached a strength of 1.5 million. 
Since this sum exceeded any foreseeable mobiliza¬ 
tion requirement, serious management attention 
was not focused on the IRR until the end of the 
draft and of the Vietnam war produced a sustained 
reduction in the IRR. Its greatly reduced strength 
remains a serious problem because it is the primary 
source of fillers for active and Reserve units and of 
replacements for early combat losses. However, 
care must be taken not to generalize about the IRR. 
It also must be examined in relation to its separate 
role in the air, naval, and land Reserve forces. 

Air Reserve 

The Air Reserve forces present a textbook case 
of success for the total-force policy. Units of the 
Air National Guard and Air Force Reserve ended 
FY 1980 at all-time high strengths of 96,283 and 
58,921, respectively. A measure of this success is 
reflected in the fact that these units have repeatedly 
demonstrated their capability to mobilize and de¬ 
ploy within 72 hours. Using the standards that are 
applied to active Air Force units, operational 
readiness inspections confirm the readiness of these 
units. Furthermore, the Air Reserve forces main¬ 
tain interceptors and crews on an around-the- 
clock, peacetime-alert status. Air Reserve tankers 
also refuel Strategic Air Command bombers on a 
regular basis and sustain a contingent of fighter air¬ 
craft on alert status. Units in an associate program 
within the Air Force Reserve use active Air Force 
aircraft such as C-14is to perform needed peace¬ 
time missions as a by-product of training. Reserve 
crews who regularly fly such aircraft arc indistin¬ 
guishable from active-force crews. 

One reason for the outstanding success of the 


Air Reserve forces was early recognition by the Air 
Force of the essentiality of these units to the total 
force concept. The decision to assign adequate 
numbers of full-time personnel to the units—usual¬ 
ly as mueh as 20 percent of the total strength—and 
to provide mission-related training has enhanced 
morale and contributed significantly to strength 
maintenance. 

The principal strength problem of the Air 
Reserve forces is similar to that of the active Air 
Force: retaining highly skilled middle-management 
officer and senior noncommissioned officer posi¬ 
tions. Retention of these highly skilled personnel is 
essential to maintaining the high levels of readiness 
achieved by the Air Reserve forces. Increases in 
pay in FY 1980 have helped, and planned future 
pay increases should assist in further reducing 
attrition. 

The Individual Ready Reserve is a much less 
serious problem for the Air Force because of the 
strength and readiness of the Air Reserve forces. 
While the strength of the Air Force Individual 
Ready Reserve has declined in proportion to the 
decline in active Air Force strength, the IRR re¬ 
mains at about 46,000, a level sufficient to aug¬ 
ment the Air Reserve forces by about 30 percent. 
Air Force tests have confirmed the service’s ability 
to locate and issue recall orders to these personnel. 

Strength of the Air Reserve forces since the end 
of the draft is shown in Figure I on page 24. 

Naval Reserve 

The Naval Reserve has suffered from indecision 
within the Department of Defense as to the re¬ 
quired strength of its Selected Reserve. Since 1972, 
five studies have reached varying conclusions 
about the Navy Selected Reserve’s required 
strength. None of the studies recommended less 
than the current strength of 87,000. Nonetheless, 
for three consecutive years, the Department of 
Defense asked the Congress for a Naval Reserve 
strength of only 52,000. However, Congress re¬ 
jected these recommendations and continued au¬ 
thorizing a strength of 87,000. 


end of FY 1978, but this was rectified in succeeding 
years by a dedicated effort within the Naval 
Reserve. 

By the end of FY 1980, the end strength reached 
87,050. The Navy Selected Reserve is programmed 
to continue at approximately this strength until the 
end of FY 1983, when the new total strength will be 
set at 99,582. This strength increase will include 
counting full-time personnel of the Navy training 


Employing challenging train¬ 
ing, providing modern equip¬ 
ment, and recognizing the serv¬ 
ice of units and individuals 
also have contributed greatly 
toward heightening morale and 
increasing end strength. 


and administration branch of the Reserves In the 
Selected Reserve. There is little doubt that the 
Navy can achieve this programmed strength. 

An important clement of the Navy Selected Re¬ 
serve is its air arm. Like its Air Force counterpart, 
this naval Reserve element has demonstrated a high 
level of combat readiness capability. The Naval 
Reserve’s two carrier air wings have consistently 
proved this to the Navy and the Department of 
Defense. Similarly, Naval Reserve patrol units on 
both coasts have earned praise from their active 
Navy counterparts by consistently performing on a 
par with active fleet squadrons. 

Admittedly, the Navy’s Individual Ready Re¬ 
serve has declined along with the decreasing 
strength of the active Navy. Today, the end 
strength stands at 97,000, a level that is capable of 
providing fillers and replacements to meet the pre- 
draft needs of the Navy. This level will allow the 
Selective Service System adequate time to draft in¬ 
ductees and provide the Navy with an opportunity 
to train them for additional fillers and replace¬ 
ments. 



Units of the Air Nationai Guard and Air Force is the same as the active Air Force: retaining 
Reserve ended FY 1980 at all-time high strengths, middle-management officers and senior noncom- 
The principal strength problem of the Air Reserves missioned officers. 
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the attraction of retirement under the Re.serve 
retirement laws—will help solve this problem. 

Strength trends of the Naval Reserve forces are 
shown in Figure 2. 

Land-forces Reserve 

The land forces represent the most serious 
strength-maintenance problem in both the active 
and Reserve components. When DoD began imple¬ 
menting the all-volunteer force, it concentrated its 
energy and resources on manning the active force 
through financial incentives, more and belter re¬ 
cruiters, and advertising. Only in the past two years 
has DoD made similar efforts to enhance recruit¬ 
ment and retention of personnel in the Reserve 
components. The.se steps were desperately needed 
by the Army to reverse its Selected Reserve losses 
of about 100,000 and its IRR’s decline from a 
strength of more than a million to about 150,000 at 
the end of FY 1977. Fortunately, this picture is 
now changing significantly and favorably. 

Those unfamiliar with manpower management 
often ask why the Army has more serious recruil- 


lo be the most dangerous form of combat. The 
other services also offer far more military occupa¬ 
tional specialties with skills that can be more readi¬ 
ly transferred to civilian life. 

Sheer size is another reason why recruitment for 
the Army Reserves appears difficult. The Army 
Selected Reserve comprises approximately two- 
thirds of the total DoD Selected Reserve. If the 
Marine Corps Reserve is included, land Reserve 
forces total more than 70 percent of the entire 
Department of Defense Selected Reserve. 

During the Army Selected Reserve’s precipitate 
decline in strength, it was necessary to set in¬ 
termediate strength objectives each year. Congress 
authorized and appropriated funds only for what¬ 
ever strength seemed reasonably achievable. Given 
these circumstances, the Army could achieve 100 
percent of its goal in a given year and yet make no 
progress toward eliminating its shortfall. Many 
observers failed to perceive the consequences of 
this approach or the effect it had on the Army’s 
Selected Reserve status when compared to the 
strength level of the other services. 

Cognizant of the need to rectify this situation, 



The strength of the Navy’s Selected Reserve has 
held fairly constant at Its programmed level for 
several years. While the Navy’s Individual Ready 
Reserve has decfined considerably since 


FY 1974, Its current end strength should allow the 
Navy sufficient time to provide replacements to 
meet its pre-draft needs. 
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reach. This changeover follows significant im¬ 
provements in the Army National Guard and Army 
Reserve .strength over the past two fiscal years. In 
FY 1979, the Army began the turnaround in the 
strength shortfall of its Selected Reserve by gaining 
nearly 9,000 over its FY 1978 end strength. During 
FY 1980, the momentum increased when the Army 
Guard and Army Reserve strength increased an¬ 
other 37,700 (see Figure 3 on p. 26). Another gain 
of 9,400 was made in the first three months of the 
current fiseal year. 

These gains are not attributable solely to finan¬ 
cial incentives. To say that would be failing to rec¬ 
ognize the enormous effort put forth by the Army 
Forces Command, the Army Recruiting Com¬ 
mand, and the leadership of units throughout the 
Army National Guard and Army Reserve to re¬ 
verse the negative reeruitment and retention trends 
facing the Guard and Re.servc. Employing chal¬ 
lenging training, providing modern equipment, 
and recognizing the service of units and individuals 
also have contributed greatly toward heightening 
morale and increasing end strength. 

Further gains in the number of drilling reservists 


11,439 in the Army National Guard and 6,285 in 
the Army Reserve units. These increa.ses will im¬ 
prove training, recruiting, and administration. The 
Air Reserve forces have proven beyond a doubt 
that full-time personnel help commanders provide 
an environment that supports and retains unit 
strength. 

The Marine Corps Reserve is a significant ele¬ 
ment in the land Reserve forces that also has suf¬ 
fered strength problems. Like the Army, the Corps 
also has exerted a major effort to correct its 
strength shortfalls. Since FY 1976, the Marine 
Corps’ Selected Reserve has been gaining slowly 
while maintaining its high standards of acceptanee. 
The Reserve units’ able performance under those 
high standards is visible during unannounced mo¬ 
bilization tests with active Marine units. 

The greatest manpower problem lies in rebuild¬ 
ing the pool of pretrained personnel that provides 
fillers for land-force active and Reserve units and 
that replaces casualties in the early days of combat. 
The Army sets this requirement at 500,000. (Figure 
4 on p. 27 shows the end strength of Individual 
Ready Reserve and Inactive National Guard land 


In FY 1979, the Army concentrated on reversing 
the downward trend in Selected Reserve strength 
and gained nearly 9,000 individuals over its FY 
1978 end strength. During FY 1980, the Army 


Guard and Reserve added another 37,700 person¬ 
nel. Further gains are expected by FY 1982 due 
to an increase of more than 17,000 full-time 
personnel in Guard and Reserve units. 
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power shortage because of varying estimates of 
early combat casualties and differing projections 
of the show rate of IRR personnel at mobilization. 
When these factors are evaluated, the shortage ap¬ 
pears to be in the unacceptably high range of 
200,000. Obviously, this shortfall in strength is ex¬ 
tensive. This problem is further compounded 
because of military occupational specialty mis¬ 
matches—a need for young combat-arms person¬ 
nel versus an IRR of older personnel trained in 
diverse specialties. 

However, there are other sources of mobilization 
manpower, including some 20,000 standby re.scrv- 
ists. There also is the option to recall military 
retirees. Use of these personnel is a short-term ex¬ 
pedient until DoD can implement a long-range pro¬ 
gram to increase to required levels the other 
elements of the pretrained manpower pool. Since 
.978, initiatives to improve the pretrained man¬ 
power strength have resulted in an increase of 
about 75,000 individuals. New initiatives to build 
this pool require funding for enlistment and re- 
enlistment bonuses. A test of direct enlistment into 
the IRR for initial training and assignment to the 


Initiatives to improve the management of the 
Army’s IRR can also contribute to reducing the net 
shortage of personnel for mobilization. For exam¬ 
ple, keeping personnel records current and pre¬ 
assigning personnel to specific mobilization slots 
can assure that IRR personnel can be located with 
a minimum of delay and that they will report 
promptly. Any improvement in the predicted 70 
percent IRR show rate contributes to a reduction 
of the projected shortage. Nonetheless, the short¬ 
age is so great that under the most favorable cir¬ 
cumstances, the total strength requirement cannot 
be met until the mid-1980s. 

The Army also faces a severe shortage of health 
professionals in its Selected Reserve units. At the 
end of FY 1980, this shortage totalled 4,736 in the 
Army Reserve and 438 in the Army National 
Guard. This deficiency is particularly serious be¬ 
cause the Army’s ground forces are expected to 
sustain the largest number of casualties in the early 
days of combat. 

The only encouraging note is that as many as 
9,000 doctors may be in the Standby Reserve. How 
many are deployable is not known. DoD plans to 







The greatest manpower problem facing the 
Department of Defense lies in rebuilding the 
pool of pretrained personnel that provides 
replacements In the early days of combat. While 
analysts disagree on the size of this shortfall for 
various reasons, it appears to be In the range of 


200,000 personnel. Since FY 1978, however, 
various management initiatives have resulted in 
an Increase of about 75,000 individuals. 
Enlistment and reenlistment bonuses and tighter 
management controls are expected to iurther 
reduce the net shortage. 
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long-range program can place the required number 
of health professionals into unit assignments. 

Public support 

Public understanding and support is the critical 
factor in achieving the strength goals of the Re¬ 
serve forces. This is why DoD identified increasing 
public support for the Guard and Reserve as a ma¬ 
jor goal of its FY 1982 program. 

An extensive program of DoD-supported re¬ 
search documents that the Reserve components as 
a whole will fail to reach required strength levels in 
the years ahead. Although recent public opinion 
polls show generally favorable attitudes toward the 
military, action must be taken to develop support 
and understanding for enlistment among groups 
which have traditionally exerted a negative influ¬ 
ence. The research also confirms the importance of 
financial incentives and indicates that the educa¬ 
tional assistance now offered should be not only 
cost-effective, but it should also be geared to 
higher-quality prospects. Incentives for affiliation 
or reenlistment with a Selected Reserve unit have 


also are shown to exert an important effect on 
reenlistmcnt decisions. 

If the Reserve forces are to play a major part in 
deterring our potential adversaries, they will re¬ 
quire the support of the general public. That sup¬ 
port will be forthcoming if our defense planners 
can provide a realistic analysis and presentation of 
Reserve forces’ needs, strengths, and shortcom¬ 
ings. An informed public understanding, cotnbined 
with an appropriate investment and application of 
resources, can enable the Reserve components to 
achieve their required manpower levels and to 
fulfill their enhanced missions under the total-force 
policy. 


MAJOR GENERAL W. STANFORD SMH'H, 
AUS (Ret.) VVO.S- the Executive Officer of the 
Reserve Forces Policy Board, Office of the 
Secretary of Defense, from 1975 to 1979. For that 
service he received the Defense Distinguished Serv¬ 
ice Medal. Since re/iremefit he has done several in¬ 
dependent research projects for the Office of the 
Assistant Secretary of Defense (Manpower, Re- 
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fonnidabie to those who would otherwise become 
our enemies .' 

—George Washington 


B elief in the citizen-soldier dates to the earliest 
days of nationhood. Although the concept 
served our country well through World War II, the 
end of that war brought a new era. Technology 
ended the protection that geography had afforded 
the nation since the 1700s. To meet the unprece¬ 
dented demands of the Cold War, America opted 
for a large standing peacetime military force. A 
major part of that standing force was a separate 
Air Force. 

Ironically, even at a lime when the nation was 
emphasizing air power, the Air National Guard 
and the Air Force Reserve entered a period when 
national strategy all but excluded them from a 
meaningful defense role. Air Reserve forces played 
only a follow-on role, augmenting an active force 
that was theoretically prepared to meet all im¬ 
mediate threats. Unfortunately, the Air Reserve 
forces were also poorly trained, supplied with 
obsolete equipment, and assigned no real mission. 
These factors contributed to the weekend warrior 
image that, to some extent, persists to this day.^ 
Active Air Force perceptions of Air Reserve 
forces are not just matters of academic interest. In 
the past decade, many factors, including eco¬ 
nomics, have spurred defense officials to integrate 
the Reserve components into the active-force struc¬ 
ture. Under the total-force concept, millions of 
dollars have been spent to improve the equipment 
and training of the Air Reserve forces. And by 
almost every static measure of readine.ss, the Air 
National Guard and the Air Force Reserve possess 
significant combat capability. Yet, inaccurate 

’ As quoted in Supplementary Military Forces: Reserves, 
Militias, Auxiliaries, l.ouis A. Zurcher and Gwyn Harries- 
Jenkins, eds. (Beverty Hilts: Sage Pubtications, 1978), p. 69. 

* Managing the Air Force, Air War College, Depurlment of 
Executive Management Studies, Maxwett AFB, Alabama, 
28, 1979, p. 458. 
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be misallocated, to the detriment of the nation’s 
defense. 

This article examines survey responses of two 
groups of actual or prospective Air Force leaders 
about the readiness of the Air Reserve force. 
Career line officers who attended the Air War Col¬ 
lege or the Air Command and Staff College in the 
resident classes of 1980 were asked to agree or 
disagree with II survey items directly related to 
Reserve readiness. Each officer was asked to use 
any available information, including intuition. 

Survey items related both to the capability and 
the availability of Air Reserve forces. The first five 
items measured perceptions of capability. This 
discussion examines the basis for each statement 
and analyzes Air War College and Air Command 
and Staff College perceptions of its validity. 

Air Reserve capability 

The first survey item dealing with Air Reserve 
capability slated: 

Limited maintenance capability hinders the 

assignment of advanced aircraft to Air 

Reserve force units, 

This statement was developed from major Rand 
Corporation research reports completed in 1967^ 
and 1977." A person agreeing with this statement 
would probably do so because of concern that a 
part-time force cannot attain the proficiency re¬ 
quired to maintain today’s complex weapon sys¬ 
tems. A person disagreeing might be aware of the 
work that full-time Air Reserve technicians do in 
support of Air Reserve force units and might al.so 
be aware that Reserve personnel frequently have 
prior active Air Force experience in their mainte¬ 
nance specialties that compensate somewhat for 
the part-time nature of Reserve participation. In 


’ G. H. Fisher, “The Air Reserve Forces Study, Votume 11: 
A Discussion of Some Conceptual Issues, ” RM-5327-PR, The 
Rand Corporation, Santa Monica, California, July 1967. 

* F. J. Morgan et a/., “The Air Reserve Forces in the Total 
Force: Volume I, Overview and Anatydcat Approach," 
R-t977-}-l-AF, The Rand Corporation, Santo Monica, Cali¬ 
fornia, September 1977. 


parably equipped active Air Force units. 

Sixty-ntne percent of the 387 respondents 
generally disagreed vvilh this perception of Reserve 
maintenance capability (21 percent strongly dis¬ 
agreed and 48 percent disagreed), while 20 percent 
were neutral and 11 percent generally agreed. 

The second item dealing with capability stated: 
Ail too often the Reserves have tended to be 
'"social clubs" or a haven for retirement pay 
seekers, draft dodgers, and the like. 

This item, taken from the landmark 1967 Rand 
study of the Air Reserve forces, reflects a percep¬ 
tion of the Reserves that developed in the years 
following World War II. The perception may have 
been strengthened as a result of President John¬ 
son’s decision to induct much of the manpower 
needed to augment the active military forces in 
Vietnam rather than mobilize the Reserve. 

Nearly two-thirds of the respondents disagreed 
with this perception; almost a quarter of the 
responses were neutral. 

The statutory purpose of the Reserve com¬ 
ponents is “to provide trained units and qualified 
persons available for active duty in the armed 
forces, in time of war or national emergency and at 
such other time as the national security requires.”* 
The active Air Force, Air Force Reserve, and Air 
National Guard share responsibility for assuring 
this readiness. Whether the statement is true—and 
there is substantial evidence that it is true at least 
for the Selected Reserve—the following item was 
intended to measure respondents’ perception of 
how well-prepared Reserve augmentation would 
be. 

Almost three-quarters of the respondents agreed 
with the statements: 

Reservists are, for the most part, adequately 
trained to make a positive contribution from 
the first day of recall. 

Although only 14 percent strongly agreed, those 
who generally agreed outnumbered those who gen¬ 
erally disagreed by a ratio of six to one. 

Unlike other Reserve components, the Air 
Reserve forces have competed successfully in the 
no-draft environment. The Air National Guard 

’ "Purpose, Potky, and Responsibilities for Air Resen'e 


tect. in Air torce magazine, aonner Uay attrib¬ 
uted that success to aggressive, active Air Force 
support of the total-force policy; use of Reserve 
units for active-duty missions; work that is related 
to civilian occupations or is interesting in its own 
right; and Air Reserve technicians who provide 
day-to-day management and administrative contin¬ 
uity.‘ Although some technical specialties arc 
critically manned, the Air Reserve forces as a 
whole are at or near peacetime strength ceilings. 

The survey yielded different responses from the 
two schools concerning the statement: 

One of the key problems facing the Air 
Reserve forces today is undermanning of 
Reserve units. 

The Air War College respondents generally agreed 
with this perception, but Air Command and Staff 
College students were evenly split between general 
agreement and general disagreement; only 14 per¬ 
cent gave neutral respon.ses. It is interesting to 
speculate on reasons for this difference. Since 
recruiting and retention have been important prob¬ 
lems for the active force during the past two years, 
senior officers may have extrapolated that diffi¬ 
culty to the Reserves. In contrast, officers in the 
intermediate school are closer in age and rank to 
many of the separating personnel, and they may 
have friends who stayed in the Reserves. 

The final item on capability stated: 

The Heady Reserve comprises manpower 
which could be useful primarily in a sustained 
conflict when a gradual build-up would occur 
since this would allow the time to train them 
for their specific assignments. 

This item was constructed by substituting Ready 
for Standby in a description of the Standby 
Reserve.’ The Ready Reserve comprises manpower 
which receives the training “required to maintain 
combat cffectivenes.s”'*' prior to the initiation of a 


‘ Bonner Day, "Air Reserve Forces Face increasing Dif¬ 
ficulties, ” Air Force Magazine, August 1979, p. 82. 

’ Major David E. Hcistand, "Utilization of Air Reserve 
Forces—Concepts of Management and Applications for die 
Future, ” research study prepared at the Air Command and 
Staff College, Air University, Maxwell AFB, Alabama, May 
1969, p. 24. 


who are obligated or who agree to report Tor active 
duty when called. Ready reservists are required to 
respond when they are cplled by the President or 
the Congress, or whenever authorized by law.'' 

The combined Air War College and Air Com¬ 
mand and Staff College responses to this item were 
bimodal, with 43 percent generally agreeing and 38 
percent generally disagreeing. 

Air Reserve availability 

Air Reserve readiness also requires availability, 
which relates to the capacity of the Reserves to 
respond promptly. The first item related to avail¬ 
ability stated: 

/ am confident that most (90 percent) reserv- 

ists will report for duty in response to a recall. 
This item was developed in response to a percep¬ 
tion noted in the 1977 Rand report: “Past mobili¬ 
zations have shown that Air Reserve force units 
will fail to mobilize a significant number of peo¬ 
ple, because many claim medical and-or hardship 
deferments.” The item asked only for the re¬ 
spondent’s personal opinion on the reliability of 
reservists during recall. The statement required no 
particular historical evidence to support the view. 

In discussing their version of this perception, 


tion.'" 

Although 72 percent of the survey respondents 
supported the statement, only one out of five of 
those agreeing indicated strong agreement, thus 
tending to dilute somewhat the significance of 
what appeared to be a large degree of support for 
the statement. 

A second availability-related item measured the 
degree to which active Air Force officers believed a 
commercial pilot’s occupation mobilization obli¬ 
gation would connict during a recall. Derived 
from one of the “common perceptions” identified 
by the 1977 Rand study," the item asserted: 

Rapid mobilization of commercial airline 
pilots who fill Reserve crew positions is ques¬ 
tionable (e.g., at the same time a mobilization 
occurs, an airline may be required to meet its 
commitment to the MAC Civil Reserve Air 
Fleet), 

Rand researchers pointed out that, like other 
members of the Selected Reserve, Air Reserve 
pilots holding full-time jobs as commercial airline 
pilots must execute Ready Reserve service agree¬ 
ments. These agreements certify availability for 
active duty upon recall. Concerning a potential 
conflict with the Civil Reserve Air Fleet pilot 
needs, the Office of the Deputy Assistant Secretary 


Ironically, even at a time when the nation was emphasizing 
air power, the Air National Guard and the Air Force Reserve 
entered a period when national strategy all but excluded 
them from a meaningful defense role. 


Rand researchers observed that because of medical 
or hardship deferments both the Air National 
Guard and Air Force Reserve experienced dropout 
rates of approximately 20 percent during the 
Korean War and the Cuban and Berlin crises. As a 
result, the Reserves tightened entry and retention 
screening procedure.s. This action apparently had 
the de.sired result. During the limited Southeast 
Asia and Pueblo mobilizations of 1968, less than 
one percent of the 10,511 Air National Guard per¬ 
sonnel recalled received medical or hardship dis- 


of Defense (Reserve Affairs) reported in Novem¬ 
ber 1979 that the ten top U.S. commercial air car¬ 
riers employ approximately 29,000 pilots. Of 
those, less than 2.5 percent are Reserve pilots.'^ 

The responses to this item indicated that almost 
half of the population believed that commercial 
airline pilots in Reserve crew positions are ques- 

f. J. Morgan et at., p. !H. 

" Ibid., p. 19. 

Ll. Col. James L. Gould, "Reserve-Active Force Com- 
narsons. ” USAF Of ice of the Deoutv Assistant Secreiarv o 





third of the officers indicated a neutral response. 
The third item stated that; 

Legal constraints will probably delay the 
rapid mobilization of Air Reserve force units. 
The legal bases for mobilizing the Reserves are 
clear. Despite these laws, slightly fewer than half 
of the officers surveyed believed that legal con¬ 
straints would not delay a rapid mobilization; 
more than a quarter of the respondents gave a 
neutral response. These answers appear to reflect a 
serious concern over how quickly active-duty 
forces can expect help from the reservists. 

The ability of the Reserve components of all 
services to be readily absorbed by the active forces 
is a recurrent theme in official investigations of the 
Reserves and was the subject of one of the survey 
items: 

Reserve units are structured in a manner in 
which they may be rapidly integrated into the 
active force during a war or national crisis. 

In the past, the Air Reserve forces have scored 
well oil this point. A 1975 Department of Defense 
report stated: “Air Reserve forces are ready to 
deploy earlier, are more thoroughly integrated into 
a single command structure, and operate equip¬ 
ment that is more modern than the Army or Navy 
Reserve components.”” The General Accounting 
Office supported that position in a 1979 report. 
That report contained this finding: 

The Air Force gaining command concept and 
the Air Force Associate Program—in which 
Air Reserve units serve side-by-side with Ac¬ 
tive Military Airlift Command units in flying 
and maintaining Active Air Force equip¬ 
ment—-have been particularly effective in inte- 
graJing the Air Reserve componenis with the 
active force. These concepts have allowed the 
Air Force to develop a streamlined Ait- 
Reserve force command structure with a mini¬ 
mal number of command layers and overhead 
personnel.'* 

Two-thirds of the surveyed officers generally 


'* The Guard and Reserve in ihe Total Force, Department 
of Defense, Washington, D.C., June t975, p. 24. 


ability .stated that; 

Political constraints will probably delay the 
vapid mobilization of Air Reserve force units. 
This statement reflects one of the commonly held 
perceptions of the Air Reserves identified in the 
1977 Rand study. In the study, Rand noted that 
mobilizing Reserves has “significant national and 
international political consequences” that require 
consultations with the State Department, congres¬ 
sional leaders, and others. Historically, such a 
process has averaged two weeks. While consulta¬ 
tions delay Reserve availability, the Rand report 
observed that “introduction of regular forces into 
hostilities or into an area of imminent hostilities is 
also preceded by extensive consultations.”*’ 
Whether mobilization would be delayed is con¬ 
jectural. The survey item sought to determine 
whether decision makers perceive a delay in their 
use of re.servists as they plan for mobilization and 
force deployment. Responses to the item produced 
a bimodal distribution, with more officers in¬ 
dicating agreement than disagreement—43 percent 
versus 36 percent. Air Wav College students felt 
more .strongly that political constraints would 
delay rapid mobilization than did Air Command 
and Staff College student.s—60 percent to 43 per¬ 
cent. The responses to this and the previous survey 
item reflect serious concern about the timeliness of 
Reserve mobilization and employment. 

The final survey item dealing with perceptions 
on Reserve availability stated: 

Specific congressional approval is required 
for the non-voluntary recall of reservists dur¬ 
ing peacetime. 

In fact, under certain circumstances the President 
may mobilize limited numbers of reservists under 
existing laws without recourse to additional con- 
gressional action. He may authorize a limited 
expansion if he determines that the situation re¬ 
quires not more than 100,000 Selected reservists 

"Can the Army amt Air Force Reserves Support the 
Active Forces Effectively?" General Accounting 0/fice. 
report to the Congress, LCD 79-404 (Washington, D.C.- 
Government Printing Office, April 25. 1979), p- 125. 

" F. J. Morgan ei at., p. 22. 



and the period of mobilization would not exceed 
90 days. Or he may declare a national emergency 
u'hich would enable him to mobilize up to one mil¬ 
lion members of the Ready Reserve for up to 24 
months. 

Of those responding to the item, 34 percent were 
neutral, 42 percent agreed with this perception, 
and 24 percent disagreed. Air War College re¬ 
spondents agreed with this item more often than 
did Air Command and Staff College officers—58 
percent versus 38 percent. The Air Command and 
Staff College class was apparently better informed 
on this knowledge-based item. 

Responses to the questionnaire suggest some 
general conclusions. The distributions of responses 
were similar for both senior officers and mid- 
career officers, and both officer groups showed 
substantial understanding and support of the Air 
Reserve forces. Yet, despite a generally positive 
altitude toward Reserve capability, a number of 
officers indicated a lukewarm acceptance of the 
total-force concept because of doubts about Re¬ 
serve availability in a real contingency. Statistics 
indicate, and top-level defense leaders say, that the 
Air Reserve forces are ready. Nonetheless, the 
survey shows that many officers in the active 
force have question.s and reservations about the 
availability and capability of the Reserves. SMif 
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The Reserve components of the United 
States 

The law establishes seven Reserve components 
In the armed forces of the United States: 

• The Army National Guard of the United States 

• The Army Reserve 

• The Naval Reserve 

• The Marine Corps Reserve 

• The Air National Guard of the United States 

• The Air Force Reserve 

• The Coast Guard Reserve 

The terms "Reserve components” or “Reserves" 
Include the National Guard. In some situations, 
however, It Is necessary to distinguish between 
guardsmen and reservists or Guard units and 
Reserve units, and the context usually makes It 
clear that a distinction is being made. Otherwise, 
"Reserve components” or "Reserves” should be 
considered all-inclusive. 


DoD policy of Ready Reserve reporting in 
the event of mobilization 

The DoD policy is that, In a mobilization, all 
Ready reservists will report for active duty within 
24 hours of notification to report, unless a dif¬ 
ferent reporting time Is specified by competent 
authority. 

This policy requires all Ready reservists to 
report when so ordered. It allows no delays, defer¬ 
rals, or exemptions, and no additional time be¬ 
tween notification and reporting time. High school 
and college students will report. Personnel with 
five dependents will report. Personnel with Impor¬ 
tant civilian jobs will report. 

Members of the Ready Reserve must make ad¬ 
vance arrangements to meet business, personal, 
or other responsibilities. If these arrangements 
are not made In advance, the personnel will report 
anyway. 

All Ready Reservists must also be screened an¬ 
nually to determine their availability for mobiliza¬ 
tion. Those not available for mobilization are 
transferred out of the Ready Reserve, discharged, 
or retired, as appropriate. Ready reservists des¬ 
ignated as key employees because they would be 
more Important to national security in their civilian 
jobs than In their Reserve assignments are trans¬ 
ferred to the Standby Reserve active-status list. 
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Reserve forces readiness can be defined as the 
ability to achieve the training needed lo perform 
wartime missions, to mobilize and deploy, and to 
assist in defeating the enemy. The ability to 
mobilize effectively is dependent on such diverse 
factors as presidential or congressional disposition 
to order a mobilization, the general population’s 
support for a mobilization, and the willingness of 
the individual guardsman or reservist ro respond 
promptly to a mobilization directive. Over the last 
two decades, progress has been made in improving 
the Reserve forces’ readiness capabilities, and in 
particular, their ability to mobilize. 

Twenty years ago, the U.S. responded to the 
Soviet threat to West Berlin by increasing the size 
of conventional forces through a partial mobiliza¬ 
tion of nearly 150,000 guardsmen and reservists, by 
expanding the draft, and by involuntarily extend¬ 
ing active-duty enlistment periods. In August 1961, 
Congress, at the President’s request, provided 
authority for the mobilization of up to 250,000 
reservists. Within three months two National 
Guard divisions and the Army Reserve’s lOOth 
Training Division were also mobilized. Those ac- 
ions, coupled with other measures, permitted 
ree active Army training divisions to be relieved 
(heir training responsibilities and to prepare for 
ir combat mission. By the end of 1961, these 
ee divisions were declared combat ready. A few 
-•eks later, the mobilized National Guard divi- 
ons completed their 13-\veel( intensified combat 
ainirig program. In the final analy.sis, it had taken 
ibout seven months to raise the number of combat- 
-eady Army divisions from 11 to 16. 

The Air Force mobilized 25 tactical Air Force 
uadrons and 6 transport squadrons of the Air 
ational Guard in response to the Berlin crisis. 
,evcral tactical squadrons were deployed to Hur- 
ope approximately six weeks after recall to active 
duty. The five troop carrier squadrons mobilized 
from the Air Force Reserve achieved operational 
capability within three months of recall. The Navy 
mobilized 8,000 reservists in the antisubmarine 
warfare field. Although no Marine Corps reservists 
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upgrading reserve readiness 
in the eighties 

Because readiness is so dependent on troops that are 
skilled in the use of their equipment and weapons, 
considerable attention is being devoted to improving 
Reserve forces training and training management. 






volunteered and were accepted for extended active 
duty when the Marine Corps’ active-duty force was 
expanded to 190,000. 

The 1961 mobilization marked the first time that 
guardsmen and reservists were mobilized to pre¬ 
vent a war rather than to wage a war. While this 
mobilization proved effective, the overall readiness 
of the Reserve components in 1961 was not entirely 
satisfactory and would be considered unacceptable 
in today’s environment. In the 1960.S, it took .seven 
months to increa.se the number of combat-ready 
divisions. In the 1980s, DoD wants to have its prin¬ 
cipal combat units in-theater within the first 90 
days. 

A.s mentioned previou.sly, the disposition of the 
President or the Congress to order a mobilization is 
significant. The 1961 mobilization of the Reserve 
components was delayed because President Ken¬ 
nedy had to seek legislative authority for the call¬ 
up. Today, President Reagan would not encounter 
such a delay. In 1976, Congress passed legislation 
authorizing the President to order to active duty 
50,000 Selected reservists for no longer than 90 
days, without declaring a national emergency. Thi.s 
legislation provided the flexibility to deal with con¬ 
tingencies requiring a mea.sured military response 
where a declaration of national emergency might 
be premature or have undesirable international or 
domestic consequences. Congress provided further 
flexibility when it later increased to 100,000 the 
number of reservists the President can order to ac¬ 
tive duty without declaring a national emergency. 
Expanding the ceiling to 100,000 has the added 
benefit of permitting planners to include Guard 
and Reserve units in the Rapid Deployment Joint 
Task Force. 

Today’s international situation has necessitated 
abandoning the 30-day alert period of the 1960s. 
Reservists are informed in unambiguous terms not 
to rely on having 30 days from the time of mobili¬ 
zation alert until they report for duty. They are 
now advised that instant mobilization may be a 
military necessity and they may be required to 
report to their duty station on a 24-hour notice. 

The current plan for many Reserve units is to ar¬ 
rive in Europe during the first 30 da sofa conflict. 











of mobili/ation. Among the Army Reserve 
r headquarters designated for direct deploy- 
to Europe to serve as command and control 
quarters are the 103d COSCOM, the 310th 


tional Guard and Air Force Reserve must be able to 
mobilize combat-ready units within 24 hours and 
deploy them within 72 hours. 

Reserve-component readiness goals are largely 
determined by the threat of the Warsaw Pact. The 
Pact’s ability to rapidly mobilize its forces and 
launch a no-warning or little-warning attack re¬ 
quires the National Guard and the Reserves to 
maintain a higher state of readiness than was 
demanded of most of the active-component units 
based in the United States in the 1960s. It is likely 
that a NATO-Warsaw Pact confrontation would 
reach a critical phase in the fir.st 180 days. 

Another important reason for stringent readi¬ 
ness demands being placed on Reserve forces stems 
from the total-force policy. At the outset of the 
Berlin crisis, the active Army had 11 divisions at an 
authorized strength of 870,000. Today’s active 
Army has 16 divisions, an apparent increase of 
nearly 50 percent; however, its authorized strength 
is below 800,000. This 16-division force structure 
can go to war only by calling on Reserve-compo¬ 
nent combat units as well as combat-support and 
combat-service support elements. 

The Affiliation Program was initiated in 1974 to 
prepare Selected Reserve component units to meet 
this challenge. Reserve-component units round out 
nine of the eleven CONUS- and Hawaii-based ac¬ 
tive-component divisions that currently do not have 
their full complement of units. A total of four 
brigades, eight separate battalion.s, and three 
company-size elements are an integral part of the 
nine divisions. The guard.smen and reservists 
assigned to these units must be prepared to deploy 
with the divisions. Affiliated units must be at a 
high state of readiness and prepared for early 
deployment to the combat theater. 

An important measure of total readiness is the 
ability to satisfy wartime manpower needs. The 
end of the draft in 1972 lead to severe shortages of 
manpower in Selected Reserve units. As a result, 
Army Reserve components were unable to enlist 
and retain sufficient numbers. These recruitment 
shortfalls necessitated setting Army Reserve- 
component recruitment levels at attainable figures 
that were considerably below peacetime force- 






Reserve are more than 100,000 below desired 
levels. 

Incentives that are aimed at increasing Selected 
Reserve strength are an enlistment bonus of $1,500 
or an education incentive of up to S4,000. Qualh 
fied individuals may receive reenlistment bonuses 
of up to $1,800. In addition, there are enlistment 
options that permit an individual to serve as few as 
three years in a Selected Reserve unit, and a split¬ 
training option that permits those agreeing to serve 
six years in a Selected Reserve unit to complete 
their bas/c training and advanced individual train¬ 
ing at separate times, rather than consecutively. 
Steps have been taken to increase advertising 
funds, secure additional full-time recruiters, and 
improve the management of the recruiting force. 

A series of biennial mobilization exercises begun 
in 1976 have been instrumental in focusing atten¬ 
tion on the critical shortages of pretrained indi¬ 
vidual reservists. As the exercises identified man¬ 
power shortages in active units and in mobilized 
Guard and Reserve units, and as the computers 
highlighted casualty figures, the Army’s Individual 
Ready Reserve was found to be woefully shy of the 
numbers of trained manpower needed. Accord¬ 
ingly, attrition management has gained increasing 
attention. Programs have been enacted to establish 
an inactive National Guard enlistment bonus and 
to employ cash bonuses of $600 to unobligated 
members agreeing to a three-year reenlistment in 
the IRR. Additionally, the services may identify re¬ 
cent retirees, regular or Reserve, for voluntary or 
involuntary preassignment to appropriate wartime 
mobilization positions. These and other manage¬ 
ment actions are expected to bring the IRR up to 
desired levels by 1986. If they prove unsuccessful, 
the efficacy of a draft for the IRR may have to be 
addressed. 

Readiness i.s dependent on well-trained troops 
that are skilled in the use of their equipment and 
weapons. On this account, considerable attention 
is being devoted to improving training and training 
management. 

For example, Reserve planners are increasing the 
number of full-time support personnel assigned to 
the Reserves. Some full-time support personnel will 
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uled training time. Tins will free the reservists for 
training. Other full-time support personnel will 
provide training assistance. 

Emphasis is given to hands-on skill training with 
the equipment a guardsman or reservist will use at 
mobilization. Additional funds also are being 
allocated to field training exercises and command 
post exercises. Many Reserve-component units arc 
performing their two-week active-duty deployment 
training outside the continental United States. Fur¬ 
thermore, an evaluation is being made of the 
advantages and disadvantages of expanding the 
two-week annual training period to three weeks for 
certain liigh-priority Army National Guard units. 
Guardsmen would be informed of the impending 
three-week tour one year in advance to minimize 
conflicts with civilian employers. 

Although seeming somewhat contradictory, the 
changes in store for the National Guard and Ready 
Reserve in the ’80s will be more of the same—but 
with a quantitative and qualitative edge. Programs 
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hite House, and the Reserve community, 
j new approach during this decade will permit 
e realistic assessment of the personnel readi- 
if the Army Re.serve components. By aban- 
g the previous policy of setting strength 
s at attainable goals, Reserve forces planners 
to go beyond peacetime force-structure 
th. Now the criterion for measuring person- 
tdiness will be the trained strength of a unit; 
inel undergoing training will not be counted 
trained strength of a unit. At mobilization, 
personnel will complete their training and 
bly will not deploy with their unit. For this 
i, units should strive to exceed their wartime 
ire by a figure equal to the number of train- 
personnel assigned to the unit, 
ilarly, a continuous screening of the Ready 
•e has been mandated to remove reservists 
civilian employment would preclude their 
zation. A rigid screening procedure is being 
d to reservists employed full-time by the 
I government. Equally effective procedures 
: used to screen re.servists employed by state 
cal governments and private industry, 
r-term Reserve manpower improvements, 
ing in FY 1982, include 17,724 Army Re- 
:omponent full-time support personnel, 800 
rational Guard manpower increases for 
d Reserve units, and 380 full-time Marine 
Reserve support personnel, 
ewed efforts will be made to increase public 
•t for the National Guard and Ready 
es through the Employer Support and Com- 
/ Support Programs, and to foster a greater 
awareness of the importance of an ade- 
/ sized, trained, and equipped Reserve force, 
of the most difficult and least understood 
acing the Guard and Reserves is reorganizing 
s new policies and plans are developed, and 
trine and war scenarios change. If outdated 
.re kept in the Reserve structure, new units 
be organized. Disconcertingly, such a 
turing may represent a more effective and 
It combination of the personnel and equip- 
equired to accomplish a mission. 
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maintenance of equipment, spare-parts shortages, 
and inadequate supplies of training ammunition. 

The increased dollar commitment to the Guard 
and Reserve is shown in the figure. A real growth 
rate of 3 percent is projected for Reserve-compo¬ 
nent appropriations for FY 1982. The proposed FY 

1981 Supplemental and FY 1982 Amendment pro¬ 
vide $589 million for Reserve-component require¬ 
ments during the two fiscal years—$430 million for 
Army, $57 million for the Navy and the Marine 
Corps, and $102 million for the Air Force. 

The most significant readiness-related increase is 
for equipment for early-deploying Army Guard 
and Reserve units. It includes supplies, clothing, 
and equipment funded from the Operation and 
Maintenance account and larger equipment items 
funded in the Army Procurement account; the re¬ 
quest provides $28 million in the FY 1981 Sup¬ 
plemental and $307 million in the amended FY 

1982 budget. These funds will reduce substantially 
the equipment deficiencies in the Operation and 
Maintenance accounts and provide for some of the 
priority requirements funded in the procurement 
accounts. 

As long as we have neither the people nor the 
equipment to bring our Reserve units to full war¬ 
time capability, we cannot be fully ready. Faced 
with resource shortages, there is the great tempta¬ 
tion to adjust readiness standards to make the 
Re.serve components appear more ready than they 
are. Pro-Reserve rhetoric must be backed up by in¬ 
tensive efforts to improve and enhance the mobi¬ 
lization, deployment, and employment capability 
of our Reserve forces. 2Mi^ 
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third year of six-year enlistments reached 60 per¬ 
cent. The Department of Defense’s February 1981 
report on Reserve attrition notes that, although 
Army Selected Reserve strength has improved con¬ 
siderably since 1976, “the loss of personnel prior to 
the end of the enlistment period continues to be a 
problem.” Even in the face of significant im¬ 
provements since 1978, the report states, “unpro¬ 
grammed attrition is still too high.’” 

Attrition and failed retention are vexing prob¬ 
lems for military managers. Failure to retain 
trained individuals can cause critical manpower 
shortages, organizational turmoil, and reduced 
unit efficiency and morale. In terms of the return 
on training dollars spent, the premature loss of 
trained military personnel represents a waste of 
scarce financial resotirces. 

Having recognized that “reduction of unpro¬ 
grammed losses is the critical element in increasing 
Selected Reserve unit strength and readiness,”^ 
DoD tasked LaBrie Associates with examining the 
factors which innuence attrition and retention in 
(he Army Reserve and Army National Guard. The 
results of that research, as reported in two 
studies—7/j? Concomifants of Atfrilion^ and The 
Army Reserve and Nalional Guurd: A Study of 
Reenlisiers and Dropouts* —point to dissatisfac¬ 
tion with monetary anti training benefits as major 
causes of attrition. But the research also revealed 
that extrinsic factors, most notably spouses’ atti¬ 
tudes toward service in the Guard and Rc.scrvc, arc 
likewise critical determinants of retention. 

The concomitants of attrition 

The concomitants study focused on Army 
Reserve and Army Guard personnel from early- 
deploying combat support units who had no prior 
military service and who had not enlisted in order 


' Repori on Enlisted Atirilioil From Selected Reserve Units, 
Office of Deputy Assisiant Secrciary of Defense (Reseiye Af- 
foirs), February 1981, pp. 5-6. 

’ Repori oti Enlisted Attrition, />. 6. 

‘The Concomitants of Attrition, LaDrie Associates, Can\- 
Mdge, AM. .siibinived lo OASD(MRAdL), June 1980. 
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rently in service and from individuals who left 
before completing their first term, was the first 
direct and systematic survey of unprogrammed 
losses. 

Data collected from participants related to both 
intrinsic and extrinsic factors affecting attrition. 
The former, which have been the subject of most 
previous research, included factors such as military 
pay, training, and leadership, over which .service 
managers and commanders have some control. Ex¬ 
trinsic factors, generally neglected by previous 
research, are those in a guardsman or reservist’s 
civilian life which influence his or her ability and 
willingness to continue in the service. Chief among 
them arc attitudes of spouse and employer and 
significant life events such as having a child, losing 
a job, or incurring major medical expenses. 

The study sought not only to identify which in¬ 
trinsic and extrinsic factors are major causes of at¬ 
trition but also to determine how ilie interplay of 
the two might influence a guardsman or reservist’s 
decision to separate from service. Using mailed 
questionnaires and follow-up peer interviews on a 
subsample of respondents, researchers gathered 
data from a sample of 448 individuals. Recipients 
of the questionnaires were first-term enlistees who 
entered the service after the draft had ended; ap¬ 
proximately half were guardsmen and half reserv¬ 
ists. Since responses from the two groups did not 
differ significantly on measures associated with at¬ 
trition and retention, the results werecombined for 
purposes of discussion. Also collected during the 
concomitants mail survey were responses from an 
additional 204 guardsmen who had enlisted before 
1973 and later reenlisted. Researchers analyzed 
data supplied by these guardsmen as part of the 
follow-up study of reenlisters and dropouts. 

Guardsmen and rescrvist.s surveyed belonged to 
one of three attrition-retention categories; un¬ 
programmed losses, who did not complete their ini¬ 
tial contractual obligation; non-reenlisters, who 
planned to complete their initial commitment but 
not to reenlist; and planned reenlisters, who 
planned to continue in another tour of duty. Using 
univariate analysis techniques, LaBrie Associates 
compared unprogrammed Iosse.s to planned reen- 


the impact of combinations of factors on the deci¬ 
sion to continue in the Selected Reserve. This pro¬ 
cedure also served as an additional check and as an 
elaboration of the effort to discriminate between 
groups. 

The analyses indicated that three factors most in¬ 
fluence a guardsman’s or reservist’s decision to 
serve or discontinue service in the Selected Reserve: 
quality of training benefits, level of monetary in¬ 
centives, and attitudes encountered in civilian life 
concerning Selected Reserve participation, espe¬ 
cially the attitudes of spouse and employer. 

Unprogrammed losses, non-reenlisters, and 
planned reenlisters all joined the Selected Reserve 
for essentially the same reasons: training and 
money. These two motives, cited by more than 70 
percent of the respondents in each group, ranked 
far above others, such as affiliation, public service, 
and prestige. Respondents listed money and train¬ 
ing as primary motives at least 30 percent more fre¬ 
quently than any other. 

Of the three groups, planned reenlisters had 
more successful and rewarding military experi¬ 
ences. Approximately 95 percent received training 
in a military occupational specialty and 73 percent 
actually served in their specialty, compared to only 
41 and 37 percent, respectively, among unpro¬ 
grammed lo.s.ses and non-reenlisters. Moreover, for 
equivalent periods of service, planned reenlisters 
attained at least half a grade higher than the other 
two groups. 

In terms of their attitudes toward the Guard or 
Reserve, the three groups did differ but not as 
widely as might have been expected. For example, 
in terms of gripes about their units, those who had 
dropped out or were planning to do so at the end of 
their term of service differed from tho.se planning 
to reenlist in only five of twenty instances. The ac¬ 
tual or planned dropouts griped more only about 
pay (34 percent versus 17 percent), the quality and 
content of training (41 percent versus 13 percent, 
and 35 percent versus 10 percent, respectively), and 
the value of their military duties (33 percent versus 
9 percent). 

When asked for recommendations for improving 
the Guard or Reserve, the three groups basically 
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training recommendations they made. The actual 
or planned dropouts favored immediately realiz- 
able benefits, such as pay increases and improved 
quality of training. Those who planned to reenlist 
also favored these short-term improvements but 
called for more long-range benefits as well, in¬ 
cluding educational and retirement benefits and 
improved promotion opportunities. 

In addition to looking at intrinsic causes of attri¬ 
tion such as dissatisfaction with money and train¬ 
ing, the study also identified extrinsic factors and 
considered their inllucnce on attrition in the 
Selected Reserves. One of these—spouse’s atti¬ 
tude—was the single most important characteristic 
distinguishing actual or planned dropouts from 
those intending to reenlist. For the dropouts, that 
attitude was rarely positive and frequently nega¬ 
tive, while for reenlisters, spouses’ attitudes were 
just the reverse. Only 39 percent of the dropouts 
rated their spouses’ attitudes positive, compared lo 
75 percent of the reenlisters; 27 percent of the 
lerustics with the planned reenlisters, tended to 
confirm the findings of the concomitants study on 
study found that spouses’ attitudes did not neces¬ 
sarily correlate with reservists’ or guardsmen’s 
gripes about the military, a finding which suggests 
that the spouse’s attitude is in part an independent 
opinion which shapes decisions rather than simply 
reflecting them. 

The study also found important differences 
among the three groups in employment, income, 
education, and certain personal characteristics. For 
example, only one out of five respondents among 
unprogrammed losses and non-reenlisters worked 
for a public employer, whereas one out of three 
planned reenlisters held a local, state, or federal 
government job. Such a finding suggests that 
public employers may be more supportive of the 
Guard and Reserves than their counterparts in the 
private sector. 

Moreover, of the three groups, the unpro¬ 
grammed losses were significantly more likely to be 
unemployed, have a low income, and be female. 
Almost half (46 percent) of the unprogrammed 
losses were unemployed, while only 11 percent held 
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questionnaire, 31 percent of the females and 14 
percent of the males were unprogrammed losses. 

Dropouts also cited personal problems most fre¬ 
quently—almost 38 percent of the time—as the 
reason for leaving the service; for non-reenlisters, 
the corresponding figure was only 12 percent. As 
noted earlier, responses to the questionnaire 
showed that actual and planned dropouts joined 
the Guard or Reserve for similar reasons and also 
had similar attitudes toward the Selected Reserve. 
Therefore, what these findings about personal 
characteristics and civilian lives suggest is that an 
unprogrammed loss is simply a non-reenlistcr 
whose problems in civilian life push him or her out 
of the service at an earlier stage. 

Three attrition-retention scenarios 

The above differences between those who plan 
to reenlist and those who do not are fairly clear- 
cut. Three possible attrition-retention scenarios 
can serve both to summarize those differences and 
indicate how they may have evolved: 

• Some guardsmen and reservists do not obtain 
as many benefits a.s others. Di.ssatisfied with 
rewards received, they tend to drop out. Results of 
the LaBrie survey .support this scenario: actual and 
planned dropouts called for more improvements in 
immediate benefits; they also had significantly dif¬ 
ferent military experiences than reenlisters in key 
areas such as training and service in military occu¬ 
pation specialty and pay grade for equivalent years 
of service. 

• Some guardsmen and reservists may have 
higher or more pressing needs than can be met by 
serving in the Guard or Reserve. Considerable sup¬ 
port exists for this scenario as well. Responses to 
the questionnaire showed that unprogranimed 
losses were more likely to be unemployed, that ac¬ 
tual and planned dropouts had smaller family in¬ 
comes, and that unprogrammed losses were more 
likely to have had a child or taken a part-time job 
within a year before separation from service. Per¬ 
haps most importantly, almost 40 percent of the 
unprogrammed losses cited personal problem.s as a 
reason for leaving. Some 30 percent of these in¬ 


join. Therefore, they are more likely to be dis¬ 
satisfied with the overall benefits of Selected 
Reserve participation because at least some of 
these, such as retirement benefits, are tied to 
longevity. Short-term commitments produce losses 
because the individuals never really intended to 
stay. 

A critical element in all attrition-retention 
scenarios is the strong influence of the spouse and 
employer. The LaBrie study found that unpro¬ 
grammed lo.sses had the highest percentage of in¬ 
dividuals who married after enlistment and the 
highest percentage of spouses and employers with 
negative attitudes toward Guard or Reserve par¬ 
ticipation. Moreover, the interviews with actual 
and planned dropouts revealed that one-third 
would change their mind about dropping out if 
their spouses’ attitude were different. 

A study of reenlisters and dropouts 

Data gathered on the 204 guardsmen who had 
enlisted prior to 1973 and subsequently reenlisted 
offered researchers an opportunity to corroborate 
and supplement the findings of the concomitants 
study. The planned reenlisters in the concomitants 
sample had indicated their imendon to recnlist but 
had not yet actually done so. The 204 prior reen¬ 
listers had in fact taken that step and therefore, to 
the extent that they shared distinguishing charac¬ 
teristics with the planned reenlisters, tended to 
confirm the findings of the concomitants study on 
retention. Comparison of the two groups of re- 
enlistcrs also promised to yield valuable informa¬ 
tion about changes taking place in the Selected 
Reserve as a result of changes in both societal fac¬ 
tors and military policy. 

The concomitants study revealed that un¬ 
programmed losses and non-reenlisters—that is, 
tho.se who drop out either before or after the end 
of their first term of service—are very similar in 
their reasons for joining, their gripes, their recom¬ 
mendations for improvement, and, with some 
exceptions, their personal characteristics. There¬ 
fore, in the follow-up Srucly of Reenlisters and 
Dropouts, researchers combined the two groups 



204 prior reenlisters. 

In one respect, enlistment motives among prior 
reenlisters—those who had joined the Guard or 
Reserve before 1973—differed markedly from 
motives of guardsmen or reservists who enlisted 
after that date: 50 percent of the former group had 
joined to avoid the draft. Worth noting, however, 
is that, this motive aside, prior reenlisters joined 
for the same reasons as the other two groups: train¬ 
ing and money. They listed those two reasons 
among their primary motives 60 and 45 percent of 
the time, respectively, while 75 percent of the 
dropouts and planned reenlisters cited the same as 
primary motives. 

Other results of the study likewise reinforced the 
finding that dissatisfaction with money and train¬ 
ing, or so-called earning and learning benefits, is a 
major cause of attrition. For example, both groups 
who enlisted after 1973—whether dropouts or 
planned reenlister.s—griped more often about man¬ 
agement and materiel than did the third group, 
who enlisted before 1973. Among the newer en¬ 
listees, 20 percent complained about the quality of 
officers and 30 to 40 percent about the age and 
amount of equipment, as opposed to 10 and ap¬ 
proximately 15 percent, respectively, among the 
older group. However, as the figure shows, this 
alignment among the three groups did not hold 
true for complaints about pay and training. In 
those two categories, the views of planned and 
prior reenlisters more closely coincided and dif¬ 
fered sharply from those of the dropouts. 

While the three groups were unanimous in favor¬ 
ing better pay and training, the prior and planned 
reenlisters, unlike the dropouts, also favored more 
long-range benefits. Bonuses, award.s, and retire¬ 
ment benefits, for example, appealed to reenlisters 
two to three time.s more often than they did to 
dropouts. On the other hand, support for changes 
such as .shorter enlistments and more help with per¬ 
sonal problems was two to three limes greater 
among dropouts. 

As was the case in the concomitants study, 
researchers who did the Study of Reenlisters and 
Dropouts discovered that extrinsic factors have sig¬ 
nificant impact on attrition in the Selected Reserve. 


attrition among reservists 

Research from the Study of Reenlisters and 
Dropouts shows that reservists who fall to com¬ 
plete their terms of commitment are more likely 
to have experienced several disruptive events In 
their civilian lives in the previous 12 months and 
to have a spouse whose attitude about reserve 
duty Is essentially negative than are those 
reservists who reenlist. 

EXTRINSIC FACTORS 
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prior reenlisters. The data presented in the figure 
show that dropouts’ .spou.ses frequently had a nega¬ 
tive attitude toward service in the Selected Reserve, 
while reenlisters only rarely reported .such an at¬ 
titude. These findings thus corroborate those of the 
concomitants study concerning tlie influence of 
spouses on attrition on retention in the Reserves. 

Other extrinsic factors are influential as well. 
The data show that prior reenlisters have fewer 
disruptive events in their civilian lives than do 
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unprogrammed losses reported a much higher inci¬ 
dence of two or more disruptive events during the 
preceding year (66 percent) than did those who 
planned to honor tlicir enlistment contract (37 


percent). 

Dropouts were also more likely to find that par¬ 
ticipation in the Selected Reserve infringed upon 
their civilian lives. Lost time from leisure activities 
such as vacations and time with family and friends 
was a problem for 65 percent of the dropouts, 
whereas fewer planned reenlisters (44 percent) and 
prior reenlisters (47 percent) had this problem. Like¬ 
wise, dropouts more often reported various job 
conflicts due to participation in the Guard or 


Reserve. 

Solutions to the problems identified in The Con- 
coiiiiianis of Alinlion and A Study of Reeniislcrs 
and Dropouts were beyond the scope of either 
study. However, the results of the two research ef¬ 
forts do suggest the broad outlines of an effective 
attrition management policy for the Army Selected 
Reserve. Better monetary benefits, both immediate 
and long-term, definitely deserve consideration as 
one element of the policy. Yet to be identified are 
the particular levels and combinations of pay, 
bonuses, and fringe benefits that will prove most 
cost-effective. Some measures to improve such 
benefits are already under way or under considera¬ 
tion as proposals. These include pay increases, the 
relatively new enlistment and reenlistment bonuses, 
and educational loan forgiveness and assistance 
programs, though the precise impact of thc.se re¬ 
mains to be determined. 

The quality and content of Selected Reserve 
training clearly has a major impact on attrition and 
retention and likewise merits attention. Better 
training is partly a function of money for item.s 
such as facilities, equipment, and transportation, 
but it is also a function of imaginative and thought¬ 
ful leadership. The Army’s new battalion training 
management system, designed to make better 
trainers out of unit-level noncommissioned officers 
and officers, could have an important effect in im¬ 
proving the caliber of leadership. 

Significant events in the civilian lives of many 
young guardsmen and reservists also influence 


grams is a promising beginning. The programs 
themselves stress the need for unit commanders 
and noncommissioned officers, as well as managers 
at other level.s, to be more aware of attrition- 
related issues and more active in dealing with them. 
Actions needed include quicker and more careful 
follow-up on unsatisfactory attendance and a 
greater willingness to help junior enlisted personnel 
with those problems in their civilian lives that can 
eventually lead to unprogrammed losses. Such ef¬ 
forts, especially when they reach out to the spouse 
and employer, could also help reduce attrition. 

Combatting attrition requires attention to a 
complex mix of real and perceived needs and 
expectations, costs and benefits, and intrinsic and 
extrinsic influences. Dealing successfully with the 
multifaceted problem of attrition will require a 
diversity of programs and policies, including those 
mentioned above, other.s not cited, and still others 
currently being planned and developed by DoD 
and the services. The variety of current and future 
resources being devoted to this effort testifies to a 
major commitment to reduce attrition and pro¬ 
mote retention. DMJ 
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to that furnished the active forces ensures effective combat integration 
of the Reserve components with their active-force counterparts. 


E quipping the Reserves has long been a matter 
of concern in the Department of Defense. In 
1947, for example, the first Secretary of Defense, 
lames Forrestal, established a coinniiltee known 
as the Gray Board to undertake “a brtitally 
realistic consideration of what Reserve units, or 
persons drawn from Reserve units, would in fact 
be able to do at Ihc outbreak of a war,” and subse¬ 
quently, to give ‘‘due regard to probable state of 
training, possible state of equipment, and time fac¬ 
tors in mobilization.”' 

The Gray Board discovered that during World 
War 11 nearly three years had clap.scd before we 
were able to equip the Reserves for offensive 
operations, although troops to use the equipment 
were available at an earlier dale. Not unexpect¬ 
edly, the Gray Board concluded that “initial issue.s 
of necessary equipment should be speeded up.” To 
belter equip the Reserve forces, the Gray Board’s 
final report recommended that: 

• “as the present status of .supplies and equip¬ 
ment is inadequate for planned or required 
strengths, additional proeureinent should be 
initiated .... (and) 

• the vSupply and Equipment program for the 
Reserve forces should be made more realistic and 
adapted to their mobilization status, their training, 
and the facilities available.”^ 

Shortly thereafter, the Department of Defense 
set a “get well” date for National Guard and 
Reserve units—a date when the units would have 
sufficient combat-scrviceable equipment to “go to 
war.” Unfortunately, tliat “get well” date and 
subsequent “get well” dates were generally in the 
oiit-years of the budget. Furthermore, whenever 
DoD seemed to make progress in improving the 
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Reserve forces’ equipment posture, there seemed 
to be .setbacks as well, often because an unpro- 
gianimed higher priority intervened. For over 
three decades, there have been “ailing” Guard and 
Reserve units, as equipment “get well” dates have 
edged ever forward. 

Unfortunately, problems in equipping the Re¬ 
serve forces are not a posi-World War 11 phe¬ 
nomenon. There are numerous historic precedents. 
When the regulars carried the breech-loading 
Springfield rifle, for example, their counterparts 
in the militia made do with the percussion-ignition 
musket. During the Spanish-American War, the 
regular Army fotight with Krag-Jorgeasen rifles, 
equipped with 5-iound box magazine and .smoke¬ 
less cartridges, while the mobilized National 
Guard troops had to rely on the single-.shot, 
black-powdcred Springfield. During a major 
mobilization exercise in the 1920s, the Reserve 
forces were greatly dependent on horses and 
mules, and even these animals represented an 
“aging equipment” problem, since many had been 
purchased during World War 1. More recently, 
mobilization exercises found the Air Force Reserve 
flying piston-powered C-123 and C-7 aircraft. 

As DoD attempts to formulate coherent and ra¬ 
tional programs for effectively equipping the 
Guard and Reserves in the 1980s, it is important to 
recognize the inadequacy of measuring one year’s 
equipment status against another. The correct 
measurement is made by observing and evaluating 
the quality and qtiantity of equipment in the hands 
of a potential aggressor: as it receives state-of-the- 
art weaponry with increased range, accuracy, reli¬ 
ability, and killing power, it is incumbent on 
defense planners to ensure that U.S. forces also are 
provided with improved weapons. 

Five years ago it was popular to say that the 
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unit could be committed to battle with less than 
100 percent of its personnel and equipment, and as 
a result, its staying power in combat could be 
severely limited. At best, it would be risky to con¬ 
sider deploying a unit that did not meet at least 
minimal combat readiness; at worst, it would cer¬ 
tainly place an additional burden on the theater 
commander receiving the unready unit. 

The “corneas you arc” philosophy was never in¬ 
tended to justify equipment shortages in the 
Reserve forces. Rather, it was meant to convey the 
importance of restoring Reserve units to a high 
state of peacetime readiness. The intended defini¬ 
tion of “come as you are” can be seen in a state¬ 
ment by General David C. Jones, Chairman of the 
Joint Chiefs of Staff: “We must view readiness. .. 
through bifocals—attentive to long-term fixes but 
concentrating on maximizing our capacity to fight 
with what we have today.” One of the long-term 
fixes implicit under the total-force concept is to 
provide the Reserve forces with equipment that 
would enable them to complement and fight along¬ 
side regular U.S. forces in the earliest stages of any 
conflict. 

These fixes are already under way. Air Force 
modernisation initiatives for the Air National 
Guard and the Air Force Reserve include introduc¬ 
tion of the A-IO Thunderbolt II and increases in 
F-I06 Delta Darts. Some units will convert from 
C-130A to C-I30E aircraft, while others will con¬ 
vert from C-130E to C'130H. As obsolescent 
equipment is phased out of the Air Guard and 
Reserve, it will be replaced with new systems 
superior to or competitive with the best Soviet 
products. 

Modernization initiatives within the Naval 
Reserve include delivery of additional C-9B air¬ 
craft to provide partial relief for the retiring 
C-1I8.S and a program to modernize the antisub¬ 
marine warfare capabilities of the Naval Reserve’s 
P-3 patrol aircraft. In addition, the Navy plans to 
retire older Naval Reserve FRAM I destroyers. 
Eight FRAMS will remain in use during FY 1981; 
in FY 1982, the four remaining will be replaced 
with four FF-1052 class frigates. Additionally, the 
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available to our Reserve ground forces. The 
seriousness of tlie equipment shortages that plague 
the ground forces was vividly illustrated when the 
Marine Corps commandant proposed a reduction 


For over three decades, 
there have been “ailing’* Guard 
and Reserve units, as equip¬ 
ment “get weii” dates have 
edged ever forward. 


in the active-iroop strength as a solution to obtain¬ 
ing funds to equip tlic remaining force. In calling 
for increased buys of weapons and equipment for 
the Army, Secretary Marsh has noted that: 
“Many of our Reserve component uniis, have 
significani shortages in essential types of 
equipment or are armed with older, less 
capable weapons. As we move to equip our 
Army with modern systems, we cannot forget 
that our Reserve soldiers, once mobilized and 
deployed, also must be prepared to face an 
enemy with modern, sophisticated 
weapons. 

Commonality of equipment 

The advantages of providing the Reserve forces 
with equipment identical to that furnished the ac¬ 
tive forces are obvious: commonality facilitates 
training of personnel, simplifies maintenance, 
maximizes utilization of equipment, and ensures 
effective combat integration of the Reserve forces 
with the active forces. 

Reserve units did not need their full allotment of 
equipment in an era when Reserve force planning 
envisioned several months elapsing from the time 
of mobilization to the time of commitment to com¬ 
bat. Reserve units simply required sufficient equip¬ 
ment for realistic training. However, today’s 
Reserve forces are expected to deploy in days, not 
months. This means that early-deploying units re- 





1 C problem ot equipping the Reserve 
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end of FY 1973, combat-capable 
•band for the Army National Guard 
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' problem associated with equipment 
le spare-parts shortage. Spare-parts 
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t a major piece of equipment that is 
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dy, some budget planners do not 
)r appreciate the importance of spare 
all readiness. When underprocure- 
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if any increase m readiness is to be expected. 

Concurrently, life-cycle management of equip¬ 
ment must be improved. Maintenance concepts 
and policies must adhere to the total-force policy; a 
particular type of equipment cannot be forgotten 
just because it is found exclusively in the National 
Guard or an element of the Reserves. If an item is 
in the Army Guard or Reserve, it should be viewed 
as being in the Army inventory, with the appro¬ 
priate operator training and mechanical mainte¬ 
nance training provided. iManuals and .spare parts 
also must be kept current and made available. 

The cost of a jeep, a hand grenade, an M-I6, or 
a bullet for an M-16 has tripled in the last decade. 
Nonetheless, this nation really has little choice in 
affording what is necessary for national security. 
Neither Congress nor the public will permit War¬ 
saw Pact modernization to constantly outpace 
NATO modernization. In order to develop policies 
that are responsive to lessons learned and appro¬ 
priate to the perceived challenges of the 1980s, the 
combat capabilities of our Reserve forces must not 
be constrained by programmed equipment defi¬ 
ciencies. Planning efforts must be geared to bring 
all Guard and Re.serve units to the state of equip¬ 
ment readiness necessary to meet planned deploy¬ 
ment schedules. DJVIJ 
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Pay and the Army 
Selected Reserve 
reenlistment decisior 

Benefits and less tangible but 
very influential factors such as 
employer and family support are 
critical to a successful Selected 
Reserve manpower policy. 


F ollowing termination of the draft in January 
1973, the number of enlisted personnel in the 
Army Selected Reserve components (the Army 
Reserve and Army National Guard) declined for 
four successive years. Reserve ranks, which stood 
at 638,000 in June 1973, numbered only 527,000 in 
September 1978. This decline raised serious con¬ 
cerns about the viability of the Army Selected 
Reserve in an all-volunteer environment. Failure of 
the Selected Reserves to meet strength goals could 
endanger the entire all-volunteer force concept. 
Under the total-force policy, the success of the 
AVF depends upon a strong Reserve force support¬ 
ing a smaller and less rapidly expandable active 
force. The Reserve strength situation, in fact, trig¬ 
gered some congrcs.sional recommendations to 
return to a draft. 

Such drastic solutions were put forward at the 
time because the decline was not understood and 
therefore policies that could be counted on to 
reverse the trend were largely a matter for conjec¬ 
ture. This article will describe the results of 
research which has helped us understand why the 
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experiment, researchers collected data from in¬ 
dividual reservists who were deciding whether to 
reenlist. Thus, in addition to evaluating the effec¬ 
tiveness of a reenlistment bonus, researchers were 
able to investigate hypotheses concerning reserv¬ 
ists’ motivation for staying and leaving. 

The primary focus of the research was the influ¬ 
ence of Reserve pay on rcenlistment decisions. If 
reservists were highly responsive to better pay, then 
policymakers could target monetary incentives as 
the primary means for rebuilding Reserve strength. 
A weak response, however, .suggests the advisabili¬ 
ty of searching for less expensive solutions before 
making a commitment to increased pay. 

In fact, results indicated that Reserve pay in¬ 
creases have much less effect on retention than 
assumed during the planning of the all-volunteer 
force. Since increased pay was the primary policy 
initiative in moving lo an AVF, this finding could 
account for part of the significant decline in man¬ 
ning of the Army National Guard and Army Re¬ 
serve after the end of the draft. Stabilizing Reserve 
strength in the all-volunteer force would have re¬ 
quired a much larger pay raise for the Reserves. 

We also found that the decision to participate in 
the Reserves depends on many other factors be¬ 
sides pay, and some of these also have more in¬ 
fluence on the decision to rcenlist than does 
money. Promotion opportunity, family circum¬ 
stances, and the nature of the reservist’s civilian 
job are some of these other factors. Thus in shap¬ 
ing Reserve personnel policies, certain nonpay op¬ 
tions also deserve prominence. 

Manning the Reserves 

Manning the Selected Reserves was relatively 
easy during the draft era. Individuals holding low 
lottery numbers were under draft pressure, and 
many entered the Reserves lo avoid active duty 
service. Reserve units even had queues of people 
waiting to join. When the draft ended. Reserve 
units had to compete in the local civilian labor 
market for sufficient volunteers to maintain 
strength. For many units, the local labor market 






Reserve components. Thai readiness depends not 
only on overall strength levels, but also on the 
specific strength levels of particular units. Man¬ 
power shortages in early deploying units, for exam¬ 
ple, are more serious than shortages in later 
deploying units. And, unlike the active forces, the 
Selected Reserves cannot minimize the impact of 
localized shortages by reassigning individuals from 
low- to high-priority units. The Reserves must fill 
each unit by recruiting in the local labor market. In 
terms of personnel readiness, the Reserves are thus 
unusually vulnerable. If all units arc 20 percent 
short of personnel, for example, no unit is classi¬ 
fied as ready. 

Though Army Selected Reserve strength declined 
during the early AVF period, manposver levels re¬ 
mained relatively stable in the active Army. The 
end of the draft did not affect the active Army and 
Army Reserve components in the same way. The 
Gates Commission, which planned the transition to 
an AVF, had assumed that raising entry-level pay 
for both active and Reserve forces would attract 
enough volunteers to replace draftees and draft- 
motivated enlistees. Research conducted in the 
1960s led the commission to conclude liiat pay 
raises for the active forces would be effective in in¬ 
creasing both enlistments and rccnlistmenis. But 
little research was available to support similar con¬ 
clusions for the Reserve forces, and the Gates 
Commission thus cautioned: 

"Analysis of the Reserve problem, how¬ 
ever, suffers seriously from a lack of data. 
Even though special care was taken to provide 
against error of estimation, the assessments of 
what is required to maintain an All- Volunteer 
Force are much more tenuous Jhan for the 
Active Force .. .. Given the uncertainty which 
surrounds projections of Reserve enlistments 
and losses, further steps beyond the recom¬ 
mended pay increase may be necessary. Any 
further steps should await the results of ex¬ 
perience with higher pay during the first few 
years. 

If the Gates Commission assumptions concern¬ 
ing pay had been accurate, both active and Reserve 


Army strength levels, since youth have least prefer¬ 
ence for the Army, while it has the greatest demand 
for manpower. In the active Army, the 1971 and 
1972 pay increases did have close to the predicted 
effect on accessions, and thus enlisted strength did 
not decline. Reserve strength may have declined 
because the pay increases had a smaller-ihan- 
predicted effect on enlistments; unfortunately, the 
effect could not be measured for the Reserves due 
to the quality of existing data. The FY 1978 
defense appropriations bill, however, did fund a 
$5 million test of the rcenlistment bonus for the 
Reserves and therefore did afford another oppor¬ 
tunity to test the responsiveness of guardsmen and 
reservists to monetary incentives. 

Within the Department of Defense, the Assistant 
Secretary of Defense (Manpower, Reserve Affairs 
and Logistics) had responsibility for the test. He 
maintained control over the design, monitoring, 
and evaluation of the test and over draft admin¬ 
istration guidelines for the Army National Guard 
and Army Reserve. OASD(MRA«&L) asked Rand 
to participate in the test design, monitoring, and 
evaluation stages. 

Test Design 

The Army Reserve and the Army National 
Guard received $2 million and $3 million, respec¬ 
tively, to conduct the recnli.siment test. They paid 
bonuses for three-year ($900) and six-year ($1,800) 
reenlisimcnts—one-half the bonus amount at the 
lime of reenlistmcnt and the remainder in $150 in- 
siallments at the completion of each satisfactory 
year of service during the term. The objectives of 
the bonus program were to increase reenlistmeiit 
rates and to lengthen reservists’ term of cominil- 
ment. Before the bonus test, most reservists who 
did not separate extended their term for a single 
year. This policy of allowing one-year extensions 
probably increased retention in the short run by 


*Thc Report of the Pre.sidciu’s Commission on an All- 
Volunteer Force (IVastungion. D.C.: Government Priming 
Office. t970). p. 97. 
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n in seven states and reservists in 
Reserve regions were chosen to fake 
bonus test program. For each of the 
regions In which bonus payments 


were offered, researchers chose a corresponding 
state or region, similar in past retention behavior 
and economic characteristics, where bonuses 
were not offered. 



;erm commitments, with all their at- 
tainties, unnecessary. However, this 
gth came at the expense of force 
resulted in turbulence later, 
d by Congress, bonus payments were 
' to reservists with less than eight 
/ice. These reservists were either 
her to reenlist for the first time or 
;i up for a second or third term. They 
i critical career juncture in terms of 
Among reservists with eight or more 
ZG, retention rate begins to increase 
;)robably due to the attractiveness of 
meni benefits. Congress further re- 
eligibility to reservists who had no 
e force experience. 

:ly measure the effect of the bonus 
on reenlistment rates and on the 
I of commitment, researchers made 
ible to part of the eligible Reserve 
;st population) but withheld them 
part (control population). Compari- 
iilistment rates and length of terms, 
I for minor differences in the two 


Approximately 15,000 guardsmen and reservists 
took part in the test and control states and regions 
(see Figure 1). All the participants reached the end 
of their term of service in 1978. Researchers mon¬ 
itored the reenlistment decisions of all 15,000 and 
asked certain individuals in both test and control 
regions to complete a questionnaire at the lime of 
their decision. 

Later, researchers did two separate analyses on 
data collected during the experiment. In the first, 
more narrowly focused analysis, they simply com¬ 
pared behavior between test and control groups in 
order to determine the effect of the bonus on 
reenlistment rates, choice of term of service, and 
subsequent attrition behavior. The purpose of the 
second analysis was to differentiate characteristics 
of those who separated from the characteristics of 
those who stayed. Researchers used survey data on 
type of civilian job, rate of pay for civilian jobs, 
hours of work, employer characteristics, personal 
and family characteristics, military history, and 
reserve pay. 

The four sections that follow present the results 
of these analyses. The first summarizes the effects 



reservists’ reenlistment rates and 
terms of commitment 

In an experimental program, bonuses of $900 
and $1,800 for 3- and 6-year reenlistments, 
respectively, were offered to almost 6,000 
guardsmen and reservists. While such bonuses 
did not significantly affect reenlistment rates, 
they clearly encouraged longer terms of 
commitment from those reservists who did 
reenllst. 


TERM OF COMMITMENT 


O/iD Year 
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reenlisiment rates. The third section discusses the 
effect of the family and employer on Reserve reten¬ 
tion. Finally, we consider some other factors that 
affect retention. 


Effects of the bonus 

Bonus payments offered in the experiment had a 
small, but statistically significant effect on reenlist- 
ment rates. Although the bonuses boosted reserv¬ 
ists’ income by more than 30 percent, they resulted 
in an increase of only 2.2 percentage points in rcen- 
listment rates—from 38.4 to 40.6 percent. How¬ 
ever, the bonus definitely encouraged longer terms 
of commitment (see Figure 2). Among reservists 
who reenlisted, 82 percent of those in test regions 
selected 3- or 6-year terms, while only 12 percent of 
those in control regions did so. The average term of 


Those who reenlist for only one year, for example 
may continue to reenlist for one year at a time, and 
iho.se who recnlist for three or six years may leave 
before completing their commitment. To find out 
whether longer terms of commitment actually re¬ 
sulted in additional manycars, researchers did a 
follow-up on test and control groups IVi years 
after their initial decision. 

The difference in behavior between the two 
groups was significant. Of those who were in the 
original sample, 37.3 percent of the test groupwere 
still present 1 '/> years later, compared to only 30.4 
percent of the control group. Providing incentives 
to choose longer terms resulted in higher strength 
levels. Given an annual choice to reenlist or sepa¬ 
rate, many reservists left, perhaps swayed by new 
situations in their civilian work lives or family lives. 
Incentives apparently helped those who made 
longer commitments honor those commitments de¬ 
spite any new situations in their personal lives. 

Longer terms of commitment have other benefits 
for the Reserve as well. They result in lower ad¬ 
ministrative costs associated with record keeping 
and retention counseling, and longer commitments 
may improve the credibility and reliability of Re¬ 
serve units in mobilization situations. Longer terms 
of commitment among reservists also decrease the 
opporiimity to separate during prc-mobilizaiion 
phases of international crises and thus may im¬ 
prove readiness. 

Despite the incentive of bonuses, 62 percent of 
the reservists in our total sample separated from 
the Guard or Reserve at the end of their first term 
of service. One reason for this high separation rate 
was the presence of men who entered the Reserves 
under draft pre.ssurc. Most guardsmen and reserv¬ 
ists in our sample who entered in 1972, the last year 
of the draft, had low lottery numbers (see Figure 3) 
and would have been drafted had they not entered 
the Reserves. Not unexpectedly, the reenlisiment 
rate for these individuals was significantly lower 
than for first-term, nondraft-motivated individuals 
in the sample. Only 22 percent among the former 
group reenlisted, compared to 42 percent among 
the latter. 

These reenlisiment rates help explain the decline 



Lottery number 


Number of sample participants 


e was apparently a temporary transition 
ion associated with the large number of 
ivaied individuals remaining in the Army 
Reserve component after the end of the 
esc draft-motivated personnel depressed 
Mit rates; as a result, losses at first-term 
;nt were high. These high loss rates con- 
ough 1978, the last year first-term, draft- 
, youths were still present in the Reserves. 
978, individuals making first-term reen- 
ecisions were all volunteers, who recnlist 
higher rates. Reserve strength should 
rise sharply. In fact, the downward trend 
Selected Reserve component manning did 
1979 (see Figure 4 on p. 56), though the 
f draft-motivated youth can explain only 
nis reversal, since the Reserves realized 
lajor gain in strength in 1980, The 1980 
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Selected Reserves now have enlistment bonuses and 
expanded educational incentives. 

The effect of Reserve pay 

A reenlistment bonus is not the equivalent of an 
increase in pay. A bonus is paid over a single term, 
and an individual must choose a longer term of 
service to qualify for it. Thus, although we found a 
fairly small rise in reenlistmeni rates in response to 
a sizable bonus, we cannot extrapolate this effect 
to an increase in Reserve pay. But by using survey 
data relating to Reserve income, we can project the 
effect that Reserve pay increases might have. 

The level of Reserve pay does little to encourage 
rcenlistment in the /^rmy Selected Reserve com¬ 
ponents. Whereas the Gates Commission assumed 
that a lO-percent increase in Reserve pay would 
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all-volunteer force 

The downward trend in strength of Army 
Selected Reserve components changed in 1979 
due to both the absence of draft-motivated youth 
and the effectiveness of accession and retention 
programs. 
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be more likely. The net, after-tax income actually 
derived from Reserve pay is much smaller than 
commonly perceived and thus less effective as an 
incentive to reenlist. 

The difference between gross Reserve pay and 
net, aftcr-tax Reserve earnings is significant. In 
1978, the average reservist in our sample who at¬ 
tended summer camp and 48 drills received $1400 
in gross Reserve pay. However, two types of costs 
reduced the reservist’s net earnings on this 
amount—transportation to and from drills and in¬ 
come lost from civilian jobs while attending an¬ 
nual training. The average reservist in our sample 
commuted 21 miles, each way, to Reserve drills 
and a majority of them lost income as a result of 
attending annual training. They would have made 
more money by working their civilian jobs than 
they did by participating in Reserve training. 
Reservists who lost the most had higher civilian 
incomes and an employer whose summer camp 
policy provided no civilian income. For personnel 
in our sample, the average income loss due to com-r 
muting costs and participation in annual training 
was $430, and net after-tax earnings on gross 


Reserve income represented only 7 percent of total 
annual aftcr-tax income. Increasing Reserve pay by 
50 percent would raise a guardsman or reservist’s 
total income by only 3 to 4 percent and recnlist- 
ment rates by only 38 to 42 percent. Clearly, large 
increases in Reserve pay would be necessary to 
markedly affect retention rates. 

Other factors also detract from the effectiveness 
of Reserve pay as an incentive. The Reserves repre¬ 
sent only one form of moonlighting available to 
individuals and must compete with civilian moon¬ 
lighting opportunities which usually provide more 
income. Civilian moonlighters, on the average, 
work 13 hours a week in their secondary job, while 
reservists average only 4. Since their hourly wages 
are approximately the same, the average civilian 
moonlighting job therefore provides three times 
more income than does service in the Reserves. If 
income were their primary goal, many reservists 
could probably find second civilian secondary jobs 
that would increase their annual income substan¬ 
tially more than participation in the Reserves. 

Smaller income is only one feature that makes 
the Reserves less attractive than civilian moonlight¬ 
ing opportunities. Civilian jobs, for example, offer 
more flexibility in schedules and hours than do the 
Reserves and thus conflict less with the primary 
civilian job and family. In addition, civilian 
moonlighters u.sually do not have to sign contracts 
for terms of commitment nor attend periods of 
full-time training. Of course, they are also not sub¬ 
ject to call-ups or mobilization. 


The role of the family and employer 

Participation in the Reserves does offer certain 
unique benefits to offset these various drawbacks. 
Retirement, insurance, education, and PX bene¬ 
fits, for example, can significantly increase the real 
value of Reserve income. Moreover, jobs in the 
Reserves sometimes provide better training than do 
jobs in the civilian sector. More intangible factors 
such as the fraternal, social, and service aspects of 
the Reserves can also be important. In fact, the 
minimal impact of pay on the rccnlistmcnt decision 
may well point to the greater importance of nonpay 


Conflicts with a reservist’s family life or civilian 
lob are much more important In separation 
decisions than a dislike of the military. Similarly, 


a civilian employer’s pay policy for ressrvlsts 
during annual training can deter future 
partlclpstlon. 
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Other data collected during the survey confirms 
the importance of nonmonetary factors in the rccii- 
listment decision. For example, asked why they left 
the Reserves, respondents often cited conflicts with 
their work and family life that increased the per¬ 
sonal costs of participating (see Figure 5). External 
conflicts were much more important in separation 
decisions than dislike of the Reserves. Such con¬ 
flicts are probably either not perceived at enlist¬ 
ment or come about due to changed circumstances 
in the lives of reservists between enlistment and 
reenlisiment. The average reservist in our sample 
enlisted at age 20 and made the reenlistment deci¬ 
sion at age 27; many would therefore have taken 
jobs, married, and had children since joining the 
Reserves. At age 20, personal preference is more 
likely to govern the decision to enlist. At age 27, 
more reservists have to consider the needs and 


weigh possible conflicts with family and job. 

Other characteristics of the reservist’s civilian 
job also had a statistically significant effect on 
reenlistmcnt. Higher wages, the number of hours 
worked, and greater opportunities for overtime, 
for example, all deterred Reserve participation. 
The civilian employer’s attitude toward the Rc- 
.serves, as perceived by the reservist, also strongly 
influenced the reenlistment decision. Unfavorable 
attitudes were most prevalent among small, pri¬ 
vate-sector employers, who are likely to have less 
flexibility that public-sector or large, private-sector 
employers in handling scheduling problems arising 
from drill or annual training. Their negative at¬ 
titude deters participation. 

Employers’ policy on pay for reservists who par¬ 
ticipate in annual training also influences reten¬ 
tion. Data from our survey indicate that employers 










give nu civmaii pay aiiu uu nut piuviuv, aimuai 
leave. The more restrictive civilian pay and military 
leave policies resulted in fewer reenlistments. 

Other factors 

The age of the reservist at entrance had a marked 
effort on reenlistment behavior. Reservists who 
were older when they entered reenlisted at higher 
rates than those who were younger. The higher 
rates among older reservists may reflect the greater 
stability in job, family, and geographical location 
that lends to occur with age. 

Other circumstances being equal, women, 
blacks, and nonhigh school graduates reenlist at 
higher rates than their counterparts. However, the 
differences, perhaps caused by poorer future eco¬ 
nomic opportunities in the civilian sector, are not 
large. 

Among all factors analyzed, promotion to 
higher paygrades had the strongest impact on 
retention. Guardsmen and reservists who achieved 
higher paygrades reenlisted at significantly higher 
rates than those who did not. For nonprior-service 
personnel, achieving promotion means competing 
successfully with more senior, prior-service person¬ 
nel, and because of the presence of prior-service 
personnel, opportunities to compete arc often 
limited. Promotions not only open the possibilities 
of higher grade.s and pay in future years but also 
provide increased status within the unit. As others 
have noted, in their service and fraternal aspects. 
Reserve units are similar to voluntary organiza¬ 
tions. Within such organizations, achieving posi¬ 
tions of responsibility seems to be a strong motiva¬ 
tion for staying. 

Conclusions 

Research on the effect of Reserve pay on reten¬ 
tion has several important implications for policy¬ 
makers. Because the effect was much smaller than 
the Gates Commission had assumed, stabilizing 
Reserve strength at pre-all-volunteer force levels 
would have required additional pay beyond that 
recommended for the Reserve forces. Since 1978, 
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policy must therefore be sensitive not only to pay 
but also to Reserve benefits and to less quan¬ 
tifiable but perhaps equally influential factors 
such as organizational development and employer 
and family support. 

One of the objectives of the study was to im¬ 
prove understanding of what motivates participa¬ 
tion in the Reserves. Looked at from one perspec¬ 
tive, Reserve service is a moonlighting job, and 
income is the primary motivator. From another 
perspective, the Reserves serve functions similar to 
those of leisure time and fraternal organizations; 
they .satisfy the individual’s needs for status and af¬ 
filiation. We have found some support for both 
views. The decision to participate in the Reserves is 
not strictly a trade-off between additional income 
and leisure time. Rather, the Reserves seem to at¬ 
tract those who want both additional income and 
the job satisfaction available through the oppor¬ 
tunities for service and association that the 
Reserves provide. 2M^ 
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Induslry/jolnl services automatic test project 
final report 

Pro/ecf chartered and sponsored by the Aero- 
space Industries Association, Electronic 
Industries Association, National Security In¬ 
dustrial Association, American Electronics 
Association, and Shipbuilders Council of 
America. The final report and executive sum- 
mry can be obtained by contacting Protect 
Executive Secretary Tom Burley, Jr., National 
Security Industrial Association, 1015 15th St., 
h.W. (Suite 5901), Washington, DC 20005. 

The increasing cost of operating and maintaining 
uitrasophistlcated modern weapon systems directiy af¬ 
fects the affordabiilty of those systems. These costs 
have far-reaching impiications not oniy for the DoD 
budget but for readiness and manpower as weii. Given 
the complexity of the systems, manual maintenance is 
not possibie; yet the aiternative, automatic test, has 
emerged as the most significant driver of operations 
and support costs. 

This report discusses the probiems attendant upon 
aulomalic test as It applies to both the weapon system 
tself and supporting test systems at aii maintenance 
jchelons. The project team believes it has identified the 
primary causes of automatic test problems experienced 
3y all the services and in this report outlines a program 
)f technical and management recommendations to cor¬ 
ed those probiems. 

The project team formulated its recommendations 
oliowing a comprehensive benefits analysis study. The 
eport stresses that the services need to carefully 
wchestrate the entire weapon system pianning and 
icquisition cycle. Coordination is necessary to insure 
hat tasks and trade-offs criticai to automatic test are 
lulhorized and compieted early in the weapon deveiop- 
nent phase. To effectlvoiy address operational prob- 
emswiii require attention to both on-iine test functions 
idually buiit into the weapon system and off-line func- 
ions external to the basic system at various mainte- 
lance echelons. Impiemeniation of the study group’s 
ecommendations, the report states, will have a major 
•ositive impact on such key factors as readiness, life- 
ycle cost, and manpower. 


dressed two major problem areas: acquisition and man¬ 
agement concerns and technical concerns. The study 
points to the basic but criticai relationship between a 
weapon system and its integrated logistic support as 
the most significant project finding relating to acqui¬ 
sition and management. Integrated logistic support 
products—of which automatic test systems are impor¬ 
tant cost drivers —have traditionally received short 
shrift, the study notes, particularly during acquisition. 
They have therefore had a seriously negative, although 
delayed, impact during the operations or deployment 
phases. Similarly, in designing and developing weapon 
systems, supportabillty, in the form of effective testa¬ 
bility, loo often receives inadequate consideration. As a 
consequence, system readiness eventually suffers. This 
paper calls for a team concept that balances systems 
design and logistics engineering to help eliminate such 
problems. 

Effective acquisition and management of automatic 
test systems also requires uniform, standard impiemen¬ 
iation of similar policies, procedures, and praclices 
across the services, according to the study. Develop¬ 
ments such as the proliferation of llfe-cycie cost models 
and implementalion methods have lead toa high degree 
of inconsistency in critical program decisions. Similar 
support scenarios elicit different decisions, to the detri¬ 
ment of effective weapon system support. Recognizing 
the importance of standardization to reducing acquisi¬ 
tion and support costs, the project task groups devoted 
significant effort to evaluating its potential with respect 
to the many facets of automatic testing. 

Testability, a subset of maintainability, is another 
area in which ihe study calls for more attention to com- 
palibility among tesl systems and tesl-failure daia at 
various maintenance and test echelons. The project 
team sees a criticai need for high-level recognition of 
the influence of testability on finai-system design and 
performance, especially given the degree of inter¬ 
dependence between end-item performance and system 
support in the field. Of paramount importance to ade¬ 
quate field maintenance, the report emphasizes, is 
serious and critical evaluation of the shop personnel 
automatic test system interface to insure that mainte¬ 
nance personnel receive the training they need. Defini¬ 
tion and impiemeniation of uniform, acceptable calibra¬ 
tion methods throughout the services represent another 
serious problem affecting automatic testing, according 
to the study, largely because of a rapid, broad-based ex¬ 
plosion in automatic test equipment metrology. 



reports 


automatic test technical concerns, many of which are 
likewise the result of an explosive growth in technology 
in recent years. Dynamic changes in digital technology, 
most notably the development of the microprocessor, 
have significantly advanced weapon system design, and 
such innovation is likely to continue, possibly even at an 
accelerated rate. However, development of a test tech¬ 
nology curriculum has lagged behind these advances, 
resulting In a shortage of qualified test personnel. 

Support techniques for emerging technologies also 
require much more attention and study, according to the 
report. Measurement techniques and advanced mainte¬ 
nance planning and support concepts, for example, are 
not adequate, and failure to design the built-in-test func¬ 
tion as an Integral part of the weapon system has often 
lead to technical shortfalls. The report explains that 
unless design of automatic test systems addresses 
such factors as reliability and maintainability and the 
man-machine interface, the automatic test system itself 
can become a major fmpedimenf fo weapon system 
readiness. 

The study also urges that the Joint services invest 
significant resources in efforts to apply automatic test 
generation to analog and hybrid technologies. Without 
such investment on a sustained basis, the project team 
concluded, the services will not be able to handle their 
electronic support requirements during 1985-1990. 
Finally, the report points to a need to more vigorously 
apply automatic test technology to nonelectronic equip¬ 
ment such as diesel, gas-turbine, and spark-ignitlon 
engines. Failure to make machinery systems compati¬ 
ble with automatic test techniques results in systems 
that are expensive, complex, and costly to operate and 
maintain. 


When can cost-reducing R&D be justified—a 
simple explanatory model 

The Rand Paper Series, The Rand Corpora¬ 
tion, Santa Monica, CA 90406 (P~6372, 
September 1979) 

By Bruno W. Augenstein 

An important class of expensive, often lengthy 
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system. The goal of much energy technology R&o for 
example. Is to cut future costs of generating energy 
Advocates of this kind of R&D often face critical 
choices between an early realization of modest 
technology and a significantly later realization of con¬ 
siderably more advanced technology. 

This paper offers what the author calls “a very simple 
model” fo assist in making such decisions. The model 
quantifies various parameters and interactions among 
parameters that affect R&D decisions. Quantification 
facilitates the choices among alternative R&D projects 
by making the possible frade-offs more easily 
discernible. 

The author argues that it can often be economically 
much wiser, even when a large technological advance is 
achievable, to aim deliberately for a far lesser tech¬ 
nological advance—if the lesser objective is obtainable 
earlier and at lower R&D cost. He regards his premise as 
■’Intuitively plausible,” given the concept of "discount, 
ing” or the greater value of a dollar available this year 
versus one available next year. The concept, he notes, is 
sometimes ignored or dismissed by, or seemingly un¬ 
familiar to, advocates of R&D projects. 

The paper Includes several examples which Illustrate 
how the model can accommodate other factors that 
might have an impact on a proposed project, lactors 
such as reductions in the capital cost of a new unit ora 
reduction in Indirect costs. The examples also show the 
model’s adaptability to changing circumstances which 
may require transition to a new configuration. Start-up 
time may be earlier or later than expected, for instance, 
or Industrial capacity for building new units may limit 
production to only a few units per year. Whatever the cir¬ 
cumstances or factors involved, the model seeks to pro¬ 
vide a simple, transparent basis for discussing when 
cost-reducing R&D Is economically justifiable. As pre¬ 
sented In the paper, the model specifically addresses 
energy contexts; however, the author believes it is also 
applicable to more generalized situations such as 
defense-related R&D. 

Because it allows for the discounting factor, the 
model often suggests that It is economically wiser to 
seek deliberately far less in the way of technological 
goals than the technologists say Is possible. The author 
acknowledges that often the nature of the R&O irrstitu- 
tlonal framework Is to resist conclusions which do not 
favor the maximum accessible technology. Nonethe¬ 
less, discounting calculations affords one clear means 
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V/hy actual costs of military construction 
projects vary from their estimates 

ijS. General Accounting Office, Washington, 
OC {LCD-81-17, January 14, 1981). Request 
copies of GAO reports from: U.S. Generaf Ac¬ 
counting Office, Document Handiing and 
’ulofmation Services Facility, P.O. Box 6015, 
Osithersburg, MD 20760. 

On many military construction projects the services 
Tiisl request funds beyond those originally appropri- 
i’ed, arid some members of Congress have expressed 
r.ncern over Increasing requests for additional funds 
[ysuch projects. However, In light of the magnitude of 
it.emiiifary construction program, the lead time needed 
!j prepare, process, and approve the budget, and the 
njmber of variables involved in cost estimating, the 
General Accounting Office has concluded that the serv- 
:ces do a creditable job of estimating costs for hun¬ 
dreds of projects each year. 

GAO found that many factors responsible for differ- 
sices between estimated and actual construction costs 
s'e not related to the adequacy of OoD’s cost-estl- 
rraiing procedures. Differences occur for several 
reasons: degree of bidder interest in a project, fluctua- 
:ons in material and labor costs, changes In the bid 
opening date, changes in requirements or design or 
:c!h after budget submission, and changes in site loca- 
I'cn for geographical and environmental reasons. 

More than any other single factor, according to the 
sludy, degree of bidder interest affects construction 
ccsts.When several contractors are interested In a proj¬ 
ect, the competition often results in lower bids. When 
cnlyiwoor three contractors bid, the cost is likely to be 
hgher. Factors such as type and location of the project 
srd the amount of other construction work available all 
affect bidder interest. In preparing bids, GAO notes, 
contractors can severely alter amounts Included for 
P'Olit and overhead If they want a particular contract 
tadly enough. However, such desire Is difficult to 
credlct two years in advance, when the services are 
^feparing fheir cost estimates for military construction 
projects. 

The Inflation figures DoD is required to use in prepar- 
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Management and Budget has predicted inflation taur 
much lower than have actually been the case. Of appru* 
imately $380 million DoD requested in February 1980 ! . 
complete projects previously funded, the Departmc't 
estimated that $98 million was due to use ol low inf-d 
tion rates supplied by 0MB. For fiscal years 1980 ar- J 
1981, 0MB provided inllation rates of 7.0 and 8.9 p‘ r 
cent, respectively, for use in budget estimates; DoD prii 
jected rates ol 12.0 and 10.8 percent for the same t/.. 
years. 

Because many of the factors that contribute to diffc' 
ences between budgeted and actual costs do not reiatn 
to the adequacy ol cost-estimating procedures. GAO 
does not believe that a more stringent legislative poi.c, 
on reprogramming of funds would result in substant<a-i? 
better or more accurate military construction cc*’/ 
estimates. It does endorse attaining a minimum 
35-percent design to support cost estimates included 
budget submissions; estimates based on at teas? 
35-percent design, GAO found, correlate more closely ru 
actual working estimates. 


Training effectiveness of platform motion: 
review of motion research involving the ad¬ 
vanced simulator for pilot training and the 
simulator for air-to-air combat 

Air Force Human Resources Laboratory, Air 
Force Systems Command, Brooks Air Force 
Base, TX 78235 {AFHRL-TR-79-51, February 
1981) 

By Elizabeth L. Martin. Operations Training 
Sion, Wiliiams Air Force Base, AZ 85224 

Will the addition ol platform motion to a flight sirnu 
lator Increase the effectiveness of simulator training‘s 
Transfer-ol-trainlng experiments try to answer this ques 
tion by determining how and to what extent practice on 
one task Influences performance on another. 

This study summarizes and Integrates the findings of 
six such experiments that compare the presence versus 
absence of platform motion training on performance in 






degrees-of-freedom platforms, G-suits, G-seats, and 
limited special effects such as cockpit and stick 
shakers. 

This report does not purport to contain the answer 
regarding platform motion simulation. However, It does 
conclude that the addition of task-correlated platform 
motion cueing to simulators has negligible transfer-of- 
training value for novice jet pilots. 

Five of the experiments, conducted at Williams AFB, 
Arizona, used the advanced simulator for pilot testing; 
the other, carried out at Luke AFB, Arizona, used the 
simulator for air-to-air combat. The participants were 
student pilots at varying levels of ability, including both 
pre- and post-solo students and replacement training 
unit students. Tasks addressed included basic contact, 
aerobatics, basic fighler maneuvers, and conventional 
bombing tasks. 

The expectation before undertaking the experiments 
was that use of modern platform motion systems would 
significantly enhance transfer of flying skills to the air¬ 
craft. The main question was thought to be the mag¬ 
nitude of the effect, that is, whether it would be suffi¬ 
cient to justify the cost or whether a less costly system 
might be more cost effective. The commonly held belief 
among pilots, the study points out, was (and perhaps Is) 
that some form of motion cueing Is necessary in order 
to enhance realism and thereby increase pilot accept¬ 
ance of simulator training. However, the experiments 
did nol confirm Ihese expectations. 

The report lists three conclusions that follow from the 
studies reviewed: 

• Platform motion has little or no demonstrated 
positive effect on transfer of training. 

• Platform motion has a small effect on performance 
of experienced pilots In the simulator. 

• Platform motion has most potential for enhancing 
simulator training on specific tasks requiring control in 
a marginally stable condition. 

These conclusions, according to the author, are consis¬ 
tent with existing data on transfer of instrument skills. 

The findings are especially significant because the 
express purpose for procuring modern six-post syner¬ 
gistic platforms has been to enhance transferof training 
to aircraft. As the study notes, since evidence to date 
does not demonstrate Increased transfer, the services 
can achieve substantial cost savings by not procuring 
these platform-motion systems and by not using the 
motion system on existing simulators that already have 
«5v flrnlft in n a o m- tlon svsle .s iin s mn or 


freedom synergistic system would suffice to simulate 
the type of motion cues that result from disturbance- 
induced conditions. 


Correction 

The Second Quarter 1981 DMJ was identified on 
page 1 ot that Issue as Volume 18, Number 2. it 
should have been Volume 17, Number 2. 

Due to an error In print production, one of the bars 
In Figure 5 of Computer-based Instruction for mili¬ 
tary training by Jesse Orlansky and Joseph String 
(Second Quarter 1981, page 52) was not repro¬ 
duced. The corrected figure appears below. 


r Figure 5. The effect of computer^ 
based instruction on academic 
attrition. 


Academic atfriflon may have increased In the 
four courses on the Advanced Instructional 
System while they were being implemented in a 
computer.basod mode, but attrition appeared to 
rise in all courses at Lowry AFB over the same 
period. 
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standardization 
initiatives seminar 

■’Current Initiatives in 
Ihe Defense Standardiza¬ 
tion and Specification Pro¬ 
gram to Improve the Ac¬ 
quisition Process” is the 
theme of a Department of 
Defense seminar to be 
held November 3-5, 1981, 
in Leesburg, Virginia. The 
seminar will focus on 
standardization Issues 
that affect DoD acquisi¬ 
tion initiatives called forin 
Deputy Secretary of De¬ 
fense Frank C. Carlucci’s 
memorandum of April 30. 
t98i. Attendance is lim¬ 
ited to Defense employees. 

During an overview 
briefing scheduled for the 
first half-day session, 
high-level executives from 
the Office of the Secretary 
of Defense will explain 
standardization and 
specification program 
concepts and how they ap¬ 
ply tothe acquisition proc¬ 
ess. Various workshops to 
be held each day will at¬ 
tempt to develop ap¬ 
proaches to short-term 
and long-term standardiza¬ 
tion problems which Im¬ 
pede the reduction of time 
and cost required for ma¬ 
teriel acquisition and 
which hinder improve¬ 
ments to weapon systems 
support and mission readi¬ 
ness. 

In addition, discussion 
panels will meet to exam¬ 
ine in detail capabilities 
and current initiatives In 
the standardization pro¬ 
ofs anri hniAi that/ ha 


applied to support Deputy 
Secretary Carlucci’s ac¬ 
quisition recommenda¬ 
tions. These panels will 
consider how various 
standardization program 
elements relate to such 
acquisition goals as pro¬ 
duct improvement, multi- 
year procurement, in¬ 
creased capital invest¬ 
ment and productivity, 
greater reliability, more ac¬ 
curate budget estimates, 
and a stable business 
base in defense plants. 

The only expense to at¬ 
tendees’ organizations 
will be for transportation 
to and from Leesburg, 
Registration, lodging, and 
meals will be provided. 


Realignment of DoD 
policy offices 

The offices of the Under 
Secretary of Defense for 
Policy have been reorga¬ 
nized, with the creation of 
an Assistant Secretary of 
Defense for International 
Security Policy. The new 
office, to be headed by 
Richard Porlo, will assume 
responsibility for political- 
military activity Involving 
NATO, other European 
countries, and the 
U.S.S.R., especially those 
activities concerning nu¬ 
clear policy, arms control, 
East-West trade, and tech¬ 
nology transfer. 

The existing office of 
the Assistant Secretary of 
Defense for International 
Security Affairs will con¬ 
tinue to have responsibll- 
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world and for the Defense 
Security Assistance Agen¬ 
cy. Francis B. West is 
slated to become the next 
ASD(ISA); his functional 
areas will include conven¬ 
tional forces, counter-in¬ 
surgency, counter-terror¬ 
ism, and non-nuclear con¬ 
tingency planning. 


Rehabilitating 
troubled employees 

DoD has awarded a two- 
year, $260,000 contract to 
Comprehensive Care Cor¬ 
poration (CompCare) to 
provide an employee as¬ 
sistance program to more 
than 14,000 civilian em¬ 
ployees working in the 
Pentagon. 

The purpose of the pro¬ 
gram, which will be known 
as the Pentagon Employ¬ 
ee Referral Service, is to 
help employees with per¬ 
sonal problems that are af¬ 
fecting their job perform¬ 
ance. It will emphasize 
education and training for 
supervisors and marketing 
techniques for reaching 
troubled employees. 

CompCare has devel¬ 
oped similar Employee 
Assistance Programs for 
business and Industry na¬ 
tionwide. The rationale for 
such programs is that it is 
more humane and cost ef¬ 
fective to rehabilitate 
employees and return 
them to productivity than 
to fire them. 

Robert Stein, assistant 
director for education and 
rehabilitation and coordi- 
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In the Office of the As¬ 
sistant Secretary of 
Defense (Health Affairs), 
will serve as the govern¬ 
ment’s contracting offi¬ 
cers’ technical represent¬ 
ative. He will work with 
Jack Suddath, Comp- 
Care’s program coordi¬ 
nator. 

Stein said that the em¬ 
ployee assistance pro¬ 
gram Is not a totally new 
effort but will be the first 
time such a campaign has 
been consolidated to in¬ 
clude all civilian defense 
components of the federal 
government. 

Additional information 
about CompCare’s em¬ 
ployee assistance pro¬ 
gram can be obtained by 
contacting national con¬ 
sultant David Shay at (314) 
291-1144. 


Navy establishes 
oversight council 

Secretary of the Navy 
John Lehman has estab¬ 
lished a Council on 
Review and Oversight to 
identify areas in need of 
top management attention 
to reduce fraud, waste, 
and abuse. Chairman of 
the council is Under 
Secretary of the Navy 
Robert J. Murray, assisted 
by Vice Chief of Naval Op¬ 
erations Admiral James T. 
Watkins and Assistant 
Commandant of the 
Marine Corps General 
Kenneth McLennan. 

The council has insti- 
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dures for audits of Navy 
and Marine Corps activi¬ 
ties and is aiso focusing 
on opportunities for 
enhanced efficiencies. 
Two programs already 
identified for potential 
savings are accelerated 
aircraft procurements and 
a revised acquisition strat¬ 
egy that includes multi¬ 
year procurement sched¬ 
ules. 


Changes announced 
in manning system 

Under a concept ap¬ 
proved by Army Chief of 
Staff General E. C. Meyer, 
revolutionary changes are 
being planned In develop¬ 
ing the Army’s manning 
system. Unlike the exist¬ 
ing assignment system, 
under which soldiers ro¬ 
tate overseas on an in¬ 
dividual basis, the new 
manning concept will fo¬ 
cus on unit rotation. Ac¬ 
cording to General Meyer, 
the Army is "moving to a 
system in which unit re¬ 
placement will be the 
norm." 

These new units are 
called COHORT compa¬ 
nies. The acronym Is 
derived from the words 
cohesion, operational 
readiness, and training. 
Soldiers in newly formed 
COHORT units at Fort 
Knox, Kentucky; Fort Sill, 
Oklahoma; and Fort Ban¬ 
ning, Georgia, will fake 
basic, advanced, and unit 
training together. The first 
units will rotate in Oc- 


The new manning sys¬ 
tem is a direct outgrowth 
of the Army’s study of 
cohesion and stability 
that General Meyer an¬ 
nounced last September. 
The purpose of that re¬ 
view was to find ways to 
foster a more stable en¬ 
vironment, reduce person¬ 
nel turbulence, and Im¬ 
prove combat readiness 
and cohesion within the 
Army’s fighting units at 
battalion, company, pla¬ 
toon, and squad levels. 

The complex changes 
envisioned under the 
COHORT concept are now 
in the formative stages of 
development. A special 
task force, headed by Ma¬ 
jor General Charles W. 
Bagnal, is developing the 
new system. Final plans 
are expected to be com¬ 
pleted next fall. 


Ruling on employer's 
obligation 

In a five-to-four deci¬ 
sion, the Supreme Court 
ruled that reservists' em¬ 
ployers have no obligation 
to change work schedules 
to accommodate Army 
Reserve training. Under 
this ruling, employers are 
not required to allow re¬ 
servists to make up wages 
lost due to military train¬ 
ing. On the other hand, the 
Court did affirm the 
safeguard that reservists 
cannot be denied promo¬ 
tions, be discharged, or be 
discriminated against 
because of Reserve com- 


Monroe versus Stan¬ 
dard of Ohio was filed by 
Roger Monroe for wages 
lost while he attended 
weekend training. The suit 
was based on provisions 
of the Vietnam era Veter¬ 
ans Readjustment Act of 
t974 which, in part, pro¬ 
vides that employers can¬ 
not discriminate against 
reservists because of ab¬ 
sences incident to their 
military obligation. 


New director for 
defense institute 

Colonel Shirley J. Bach, 
USAF, has been appointed 
Director of the Defense 
Equal Opportunity Man¬ 
agement Institute at 
Patrick Air Force Base. 
Florida. Colonel Bach had 
been Deputy Director for 
Academics at the Institute 
since June 1978 and pre¬ 
viously served as a special 
assistant to the Assistant 
Secretary of the Air Force 
(Manpower, Reserve Af¬ 
fairs and Installations). 

The Defense Equal 
Opportunity Management 
Institute, formerly the De¬ 
fense Race Relations In¬ 
stitute, trains DoD military 
and civilian personnel who 
have responsibilities as 
equal opportunity special¬ 
ists, staff officers, and In¬ 
structors In human and 
race relations. The Insti¬ 
tute also provides con¬ 
sultant services and 
assistance on human re¬ 
sources and equal oppor- 
tunit matters to DoD 


Since its creation in 
June 1971, the Institute 
has trained more than 
6,000 persons for the 
armed forces. 


Program realizes 
$401f000 savings 

An Air Force program to 
reduce the cost of buying 
new equipment has re¬ 
sulted in $401,000 In sav¬ 
ings, which will be shared 
by WestlnghousG Electric 
Corporation and the Air 
Force Electronic Systems 
Division’s Airborne Warn¬ 
ing and Control System. 

The Air Force-wide cost¬ 
cutting procedure, known 
as the Value Engineering 
Program, encourages con¬ 
tractors to submit sugges¬ 
tions which will reduce ini¬ 
tial equipment costs as 
well as long-range mainte¬ 
nance and spare-parts ex¬ 
penses. 

On its contract to pro¬ 
vide radar test equipment 
for Air Force repair de¬ 
pots, Westinghouse sug¬ 
gested modifications 
which eliminated the need 
for one of nine major sys¬ 
tem components. Under 
the Value Engineering Pro¬ 
gram, the Air Force 
passed favorably on the 
suggestion In terms of 
equipment eliminated, re¬ 
duced test time, and long- 
range savings. As a result 
of the $401,000 savings 
under the program, the Air 
Force reduced the con¬ 
tract price by$l96,994and 
awarded Westinghouse 





Place 


Contact 


Event Date 


Very High Speed Integrated Sep 3-4 Boston, MA 

Circuits 


AIAA Conferences 
Department VHSIC 
P.O. Box 91295 
Los Angeles, CA 90009 
(213) 670-2973 


A Basic Orientation in Equai 
Empioyment and Affirmative 
Action 

Sep 14-16 

Oct 5-7 

Oct 19-21 

Washington. DC 
Houston, TX 

New York, NY 

American Management 
Associations 

135 West 50th Street 

An in-depth Program in Equai 
Employment and Affirmative 
Action 

Sep 17-18 

Oct 8-9 

Oct 22-23 

Washington. DC 
Houston, TX 

New York, NY 

(212) 246-0800 

Program Planning and 
Evamation 

Sep 21-23 

Washington, DC 


Increasing Productivity 
through Stress Management 

Sep 28-29 

Nov 9-10 

Washington, DC 

Graduate School, USOA 
Special Programs 

277 National Press Building 
529 14th Street, NW 
Washington, DC 20045 
(202) 447-3247 

Cost-Schedule Control 

Systems Workshop 

Oct 5-7 

San Francisco, CA 

NIMR Seminars 

Dept Y-Cost Seminars 

P.O. Box 3727 

Santa Monica, CA 90403 
(213) 450-0550 

ADA Seminar 

Oct 14-16 

Oct 19-21 

Boston, MA 

Befhesda, MD 

ADA Education 

Edwl/ia Ledgard 

Leverett, MA 0l054 
(413) 549-6123 

Warehousing-Distribution 
Operations Using Computer 
Systems 

Ocf 19-21 

Washington, DC 

Continuing Engineering 
Education Program 

George Washington 

University 

Washington, DC 20052 
(202) 676-6106 

Government-Industry Data 
Exchange Program 

Oct 20-22 

Palo Alto, CA 

OffIcer-ln-Charge 

GIDEP Operations Center 
Corona, CA 91720 
(408) 742-7406 

Trends in International 

Logistics 

Oct 21-22 

Arlington, VA 

NSIA (Dept. IL) 

Suite 901 

1015 15th Street, NW 
Washington, DC 20005 
(202) 393-3620 

Current Standardization 

Program Initiatives for 

Improving the Acquisition 
Process 

Nov 3-5 

Leesburg, VA 

Defense Materiel 
Specifications and 
Standards Office 

Two Skyline Place 

Suite 1403 

5203 Leesburg Pike 

Falls Church, VA 22041 
(703) 756-2343 




